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This is a manuscript which has received only limited 
circulation. On citing this ;report:“in a bibliography, 
the title should be followed by the words "UNPUBLISHED 
MANUSCRIPT" wnich is in accordance with accepted bib- 


liographic custom. 


INTRODUCTION 


This report is the second in a series of oceanographic data reports 
listing information obtained from d'Iberville Fiord, Ellesmere Island, N.W.T. 


An earlier report (F.S.R.G., 1973) covers data collected in the period March 
Bo April: 19/3: 


D'Iberville Fiord, an appendage to the Nansen Sound - Greely Fiord 
system of northwestern Ellesmere Island is located at 80°30' N, 79°00' W as 
shown in Figure 1. The fiord is about 35 km by 6 km with an area of 213 km’. 
Data collected to date indicates a sill is located across the mouth of the 
fiord with a maximum depth near 200 m. The maximum depth inside the fiord is 
about 560 m. One outlet glacier from the large ice cap on the Victoria and 
Albert Mountains terminates in an ice shelf at the head of the fiord. The 
east end of d'Iberville Fiord and the ice shelf are illustrated in Figure 2. 


During the period September to July, the fiord is completely 
covered with sea ice which remains landfast until shore leads develop in 
June. The sea ice cover normally consists of extensive young (annual) sea 
ice with some patches of second-year ice. Areas of rafted and hummocked ice 
may also occur. These latter areas cannot normally be traversed by a tracked 
vehicle train and hence must frequently be excluded as potential sites for 
the collection of oceanographic data during normal spring operations. One 
such area of interest is often the first few miles at the head of the fiord 
adjacent to the glacier where the profusion of icebergs calving off the 
glacial shelf leavesthe sea ice in achaotic state. In about fifty per cent 
of summers, the fiord remains largely covered with sea ice and icebergs from 
the glacier tend to be retained near the head of the fiord. In the remaining 
summers, the fiord clears of sea ice allowing icebergs to move out. Figure 2 
is a good illustration of a relatively ice free August. 


In d'Iberville Fiord, sea ice is normally evenly covered by 30 to 
40 cm of snow. A layer of depth hoar usually exists next to the ice surface 
and is evidence of heat conduction from the ocean to the atmosphere. The 
inner two-thirds of the fiord is protected from wind by the surrounding 
mountains so that snow there is typically light and powdery. In contrast, 
the more exposed areas at the mouth of the fiord and in Greely Fiord are 
typically covered with dense wind packed snow (sastrugi). The sea ice thick- 
ness reflects this variation in the density of insulating snow cover. 


The fiord had its normal winter ice cover in March and April 1974, 
and was partially ice free in August 1974. In spring data were collected 
from a tracked vehicle and oceanographic sleigh. The operation of this 
system is described by Lewis (197). In summer data were collected with the 
use of a small vessel, the Mudhen . The tracked vehicle with sleigh and 
the vessel are shown in Figure 3 with typical ice cover being illustrated in 
each case. The in-situ CTD instrument and data recording equipment were 
similar in both cases and are described below. 


The locations of each experiment are shown in Figure 1 and are 
identified by experiment number. The experiments numbered in the 900's were 
undertaken in March and April while those numbered in the 1000's were done 
in August. 


~~ 


FIGURE 1 


Data included in this report are limited to conductivity, tempera- 
ture, pressure and derived parameters such as salinity, sigma-T and sound 
velocity. Other data collected but not reported here are meteorological 
parameters, water levels (tides), current profiles and current time series 


measurements, and time lapse photography of ice movement, fresh water runoff 
and snow melt. 


The physical oceanography of the area has been reported on by Ford 
and Hattersley-Smith (1965) and Hattersley-Smith and Serson (1966). The 
Frozen Sea Research Group has been working in d'Iberville Fiord since 1969 


and results of their early oceanographic observations have been reviewed by 
Lake and Walker (1973). 


Data Recording 


Conductivity (C), temperature (T) and pressure or depth (D) measure- 
ments were taken with Guildline Model 8101A CTD units. To monitor the 
accuracy of the CTD measurements water samples were taken from time to time 
with oceanographic bottles. These water samples were run through a Hytech 
Model 6220 bench salinometer calibrated with Standard Sea Water. Thermistors 
used to check water temperatures were calibrated in a triple point cell. 
Values obtained from bench salinometer and thermistor were compared to the 
CTD values obtained coincidentally and temperature and salinity corrections 
were determined. A detailed discussion of our methods of in situ measurements 
of conductivity and temperature can be found in Lewis and Sudar (1972). 


The principal recording system for output of the Guildline instru- 
ment was a Vidar 5400 data logger with printed and punched paper tape output. 


Data Processing 


Salinity values determined from CTD data occasionally indicated 
statically unstable water structure. Where these apparent instabilities 
could be attributed to insufficiently fast initial instrument lowering speeds 
or to sharp vertical gradients the conductivity values were discarded. 


Data Processing - Equations 


(a) Salinity 

The Perkin-Walker equation (Perkin and Walker, 1972) was used to 
calculate salinity (S) from values of conductivity (C), temperature (T) and 
pressure (P). The equation is a numerical fit to the experimental data of 
Brown and Allentoft with a linear pressure correction. The temperature values 
used are with respect to the International Practical Temperature Scale of 
1968 (Comite International des Poids et Mesures, 1969). 


Where units are C(mmho/cm), T(°C), P(db), S(°/,,.) the equations 
used were: 
2 vee Gee 
C(S vO) SsC (Sat. P) E + p { aa36+15677+21. 337 +554.43c(s.7.P)} | 


2 IN fect 3 
RL = c(s.T.0) | 29.03916 (1+.0297175T+.00015551T -.000000789T )| 


FIGURE 2 


East end of d'Iberville Fiord. 
About a third of the fiord is 
shown. The photo was taken from 
an yaircrafiy in August 1959. 


(National Air Photo, A-16693-20) 


(a) 


(b) 


FIGURE 3 


Tracked vehicle (Arctic Research Unit) 
pulling an oceanographic sleigh contain- 
ing winch, electronic data logger and 

a variety of oceanographic instruments. 
A powered drill rig can be quickly 
assembled on the front of the vehicle 

to drill holes up to 12 inches in dia- 
meter through sea ice. The dome on the 
roof of the vehicle contains a radar 
antenna. 


FIGURE 3 


The Mudhen is the covered vessel on 
the right and contains a winch, data 
logger and oceanographic instruments 
identical to those used in the sleigh 
in winter. 
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A correction must be added to salinities calculated from the 
above equations where temperatures fall below +1.0° C. ‘The correction, based 
on Dauphinee's work, is 
2 -3 

As = 61 (-3.6 + 5.07 - 2.45T°)10 ~] 

where dO= 1 for -2°<T<1°C, § = O for Tete 


(b) Sigma T 


The sigma T equation was taken from the work of Cox, McCartney 
and Culkin (1970). 
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2 O “3. 11465413 x 10_. 
2 Th 3.89187483 x 10_. 
3 O 4.76600414 x 10 


(c) Sound Velocity 


Sound speed (V) was calculated using Wilson's (1960} equation 
where salinity (S) is in °/,,, pressure (P) in db and V in msec 
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Data Format 
Cruise: Cruise number assigned by C.O.D.C. 
Tite: Location description 
Experiment No.: Experiment Number. Each CTD drop was assigned a unigue 


experiment number. Listing is chronological, not by 
experiment number. 


Lat.: Latitude of experimental site 

LONG .: Longitude of experimental site 

Water depth: In meters 

Depth Incr. : Vertical increment in meters between sequential readings. 


Date: DDMMYY 


10 


Local Time: HHMM 


Depth: Corresponds to depth of the CTD transducers below water 
level as indicated by wire length. This is equivalent 
to depth as currents were negligible. The first depth 
is noted and the remaining depths are calculated. 


Press: Pressure in decibars as read by the CTD pressure 
transducer. 
Sal.: Salinity in parts per thousand (°/,,). The letter 


following the numerical value indicates the accuracy 
assigned to the value as discussed below. 


Temp. : Temperature in degrees Centigrade (°C). The letter 
following the numerical value indicates the accuracy 
assigned to the value as discussed below. 


Sigmat: Specific gravity anomaly, sigma-T 
Sound: Speed of propagation of sound in water in msec. 
Accuracy 


The error estimate letter coding after temperature and salinity 
values is adapted from that used by C.0.D.C. Larger inaccuracies reflect, the 
data processing discussed above and occur in regions of vertical gradients. 
Accuracies indicated in vertically homogeneous water should correspond to the 
best accuracy possible with the CTD system used. In this vertically homo- 
geneous water accuracy is determined by comparison of CTD data and bottle and 
thermistor measurements as outlined above. In areas of vertical gradients 
the accuracy values assigned are subjective. 


The numerical value indicated in the table below corresponds to the 
last (in this case the third) decimal place. Thus salinity accuracies of 
+.005 and +.05 appear as C and F respectively. 


Possible Error Code Letter 
-OVO05 Cc 
SOLO D 
<OuU2 © E 
OO SO) F 


bi 
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250746 
250762 
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CRUISE 15<74-01e2 D*IBERVILLE FIORD-74 EXPER NOe6e 934 


LAT Ne 80-34-45 LONG We79-25-00 WATER DEPTH S19 


DEPTH INCRe DATE 020474 LOCAL TIME’1100 


DEPTH PRES SAL TEMP SIGMAT SOUND 
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-1-2522 
-12e499 
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236379 
232371 
232361 
£54352 
232350 
23seses 
2S eure 
230915 
242315 
242620 
246938 
25e138 
250274 
252¢ 385 
2506494 
250562 
2502615 
250e661 
252687 
250726 
2502744 
250762 
2506785 
252801 
252825 
256 841 
252855 
250 867 
254879 
250890 
252903 
250914 
250921 
250934 
250953 
250975 
250992 
262015 
2602034 
262057 
2606083 
260114 
26e149 
260192 
260214 
260238 
26 e261 
260299 
266334 
260352 
2620369 
262395 
260422 
262456 
266485 
260501 
260528 
262552 
2620574 
262598 
26026015 
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143363 
143660 
143368 
143368 
143369 
LaSVec 
1438%e¢i1 
1438269 
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13360 
134.265 


SAL 


332096 
3320101 
330114 
330143 
3306172 
336200 
330242 
330240 
336270 
33e289 
330323 
330332 
336329 
330377 
332394 
330403 
330421 
330437 
332458 
330469 
330492 
330479 
330494 
332502 
332527 
332545 
3325387 
330579 
330592 
330607 
334¢615 
3326631 
332652 
332691 
3306672 
330672 
3320695 
330702 
3320708 
33e 726 
332730 


330737 


336741 

332759 
330774 
3308790 
336798 
332807 
330813 
336824 
332838 
332847 
332859 
3328608 
3326876 
332881 

330886 
332897 
332903 
336911 

336918 
336922 
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TEMP 


-1.2525 
—-12530 
-1.2503 
-~12481 
~10472 
-~1.e6465 
~12489 
~1,.531 
-1-2535 
-12537 
~1¢567 
~1.2592 
-~1,.534 
-1.2530 
-1 26545 
-1¢532 
-12507 
-1.469 
~12492 
—-1¢e472 
-i1.502 
—-1 26437 
~12340 
-1.2259 
~lLe2li 
-~12184 
~1.e191 
-~1.2116 
-1.2092 
-1.2078 
—-1.038 
~1.2001 
~0«e992 
—-12044 
-1 2066 
~1.2.004 
~02e972 
-06956 
-02926 
-02907 
-Qe 887 
-0.2875 
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~02814 
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—-02790 
~02779 
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—-02760 
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262654 
262658 
262568 
262691 
260714 
260737 
2660771 
260771 
260795 
262811 
266839 
266847 
260843 
262881 
26 e896 
262903 
2602917 
262929 
260947 
262955 
260975 
260962 
260971 
260976 
260994 
272008 
2720423 
27202034 
272043 
272055 
272060 
27e072 
27209089 
27el22 
2720107 
272105 
27el122 
27e127 
27e13l 
276145 
272148 
272153 
272156 
27e170 
272182 
2706193 
270199 
270207 
270212 
27 e220 
27e23i 
27 e238 
27¢e248 
27 e254 
27 e261 
270264 
270268 
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270282 
272287 
272292 
27e297 
276301 
2724305 
27202310 
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272319 
2706328 
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1440.26 
144026 
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1440.9 
1441.0 
1441 el 
1441.1 
144069 
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1441.0 
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1441.61 
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1441.46 
1441.6 
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1441 266 
1441693 
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1443.61 
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1443.3 
1443.7 
144368 
1443.9 
1444.61 
1444,3 
1444.4 
1444.3 
1444 Q1 
1444.4 
1444,6 
1444.7 
1444.9 
1445.0 
144562 
1445e2 
1445.3 
144525 
144526 
1445.7 
144567 
1445683 
1445eS 
144529 
1445.20 
1446.61 
144662 
144602 
144663 
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1446064 
1446.64 
144665 
144665 
144526 
1446.6 
1446.7 
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1446.28 
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336981 

330934 
332991 
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342061 
342068 
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342083 
342090 
3442099 
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272409 
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270421 
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144760 
144741 
1447.6} 
1447.2 
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144763 
1447.3 
144764 
144764 
1447.65 
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144746 
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1447.67 
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1447.8 
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5e 85 
6e 85 
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102.95 
11295 
12.695 
13295 
15200 
15e 95 
16295 
18200 
192e05 
29005 
21210 
22015 
23020 
24020 
25e29 
26220 
272290 
28e20 
29020 
39220 
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32230 
33e 35 
34.235 
35030 
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372045 
33240 
39-250 
490255 
41255 
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43255 
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46260 
47265 
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556 85 
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Sar yists 
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322034 
322060 
320093 
320103 
320124 
320139 
32e151 
320165 
320179 
320190 
3202205 
320220 
32025 L 
320278 
320305 
32¢326 
320350 
32¢ 381 
322422 
320472 
322526 
320553 
320 582 
3224607 
320556 
326¢ 695 
326718 
3262743 
3207753 
322806 
Ss2e6835 
326005 
322894 
320932 
3202962 
322993 
350 Ole 3 
332041 
3232094 
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TEMP 


~1 2543 
-1.544 
-1.542 
~-1.2542 
-~12542 
~0.913 
-02 783 
~02689 
~02697 
-0e725 
—-02743 
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-~02874 
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-1.031 
~1e122 
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-1.266 
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—-1.502 
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-12e518 
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-1.531 
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-~1.2534 
-~1.2531 
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—~12e514 
-~1.2515 
—~1.534 
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—-1e501 
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25e791 
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252899 
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250932 
256984 
250969 
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262074 
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26 0238 
2620258 
262298 
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262394 
2602419 
260443 
260477 
25 e490 
2602522 
262545 
2620571 
260595 
262609 
262E52 
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PRESS 


66200 
67.05 
68600 
69200 
79095 
tisso 
72015 
73e10 
74020 
75025 
75e25 
77220 
78e30 
79e@ 30 
80625 
81635 
82230 
83635 
B4e40 
85e40 
B6e45 
87245 
BBe45 
892450 
90245 
912655 
92e55 
93e 60 
94.60 
95265 
96085 
97465 
98260 
99675 
100e75 
101675 
102280 
103680 
104480 
105680 
106299 
107285 
108e990 
1090990 
1190890 


1352¢50 


SAL 


330104 
330115 
330140 
332166 


3320193 


336 244 
330244 
B3e0273 
336290 
332329 
Ss3ece3 
336325 
336 361 
330374 
3230407 
330411 
330424 
332454 
332473 
3306487 
330483 
330%94 
332503 
33652? 
%3—546 
330589 


330584 
33e6901 
3320615 
3320637 
332655 
3326577 
330676 
332681 
330697 
330706 
332715 
330729 
SS ea fat 
3306739 
336754 
33606 760 
330779 
330794 
336803 
336814 
332818 
330827 
330838 
330847 
330856 
33¢ 863 
330873 
3346831 
3326837 
330894 
332900 
336907 
330919 
332924 
332934 
332939 
330945 
330951 
330957 
330965 
332970 
330977 
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TEMP 


-10535 
-12508 
—-1.483 
-12473 
—-12457 
~12e502 
-12526 
-1.537 
-~1.2538 
—~12566 
-1.2612 
-12e5607 
~1.2495 
-1e£08 
-~1¢2¢530 
-~12502 
~12470 
-~1.2497 
~12483 
-1.500 
~1.473 
~1.2359 
~1e285 
—-le223 
~1.2190 
—~1.282 
-~1e229 
—-1.26097 
-1,.075 
-1.2032 
-~02993 
~02989 
-1.2014 
~1.074 
-12015 
~0e980 
~-0.2960 
~-02928 
-02.909 
-02891 
—~02 879 
~02877 
—O00 B44 
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-~02799 
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-Oe 767 
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-02.717 
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2608669 
2602689 
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264773 
2607774 
260797 
26e8l2 
260837 
260842 
266841 
262868 
260879 
262906 
262909 
262¢918 
262943 
262958 
262970 
262966 
262972 
260977 
262995 
272009 
272047 
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272110 
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55280 
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320487 
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322563 
320592 
320e¢622 
322667 
326702 
32e722 
320745 
32077 
322308 
320847 
Sar as ho B | 
22902 
320939 
322966 
32202995 
330021 
330044 
33e¢092 


DATE 040474 


NA ANDADNDDDNDDADDAAD AAD ANNA AAADADNDAD AND ADAANAANAANAAANABAANNDAAAAADYD 


TEMP 


—-10e542 
~126542 
-12542 
~1 6540 
—-12539 
-~020937 
-~0«e780 
-0e683 
~0e691 
~002725 
-02 745 
~0.2818 
-0. 881 
-02940 
~1.2028 
—-1.6124 
~-1.2179 
-~1le239 
—-1.268 
~1.e214 
-12e349 
-1.392 
~12404 
-10e422 
—~12454 
-10475 
—-1.2484 
—-10499 
-~1e512 
~1e519 
-~1.2526 
~1.2532 
~12532 
-1.2533 
-1.530 
-1¢2¢530 
~12e¢524 
-~1.6517 
“22514 
~1e514 
—-1.2517 
—-1.2512 
-~1.2517 
-1.543 
~1e S51 
-12548 
-1.2537 
~1.2550 


.71.2556 


ig et 
-12554 
—-10e545 
-12563 
-12554 
-1.557 
od ar fee Deg 
-1.2530 
—-1.523 
~1le 523 
—12e518 
~-12501 
~1.2520 


Clololelohelolelolelvlelviclelulelolelololololelololololelol@leloleleloleh o1>i hehe lo lol honk Loh" hehehe RE w ROR ROR C RS) 


EXPER NUe 


939 


WATER OEPTH 199 


LOCAL TIME 2045 


SIGMAT 


Zsa? 
2343605 
234361 
236360 
230372 
2302614 
232890 
240292 
242610 
242926 
256250 
250274 
252379 
252487 
25202574 
252618 
252666 
2502690 
eS Leu. 
250745 
oDe LL 
250782 
250799 
250822 
252839 
252846 
252864 
250878 
252891 
252993 
250914 
250922 
250934 
250949 
250973 
250994 
262018 
262036 
26¢ 060 
262085 
260119 
26e160 
262200 
260222 
262246 
2606270 
262306 
206ea50 
260352 
2b6e5n1 
26e396 
260422 
260453 
2642481 
26202497 
2oee f 
260545 
26.0 Sic 
260593 
266 OL 
26265} 


SOUND 


143343 
143328 
143369 
143369 
143668 
143860 
1438e9 
1439eA 
144020 
144065 


143963 
143923 
1439 24 
143925 
1439 «4 
1439264 
143925 
143946 
{43985 
14397 


NAN FS UNO 


FP Oe peo DO pt mnt pee et a pet bo ped he ps pet ed Pt ee PE pe ped Oe ped PP Be Pe ped pee fed ped BS ped ped 
WWMM PNM MPD & ee eee ere OOOOOOOOO0O 
NENE PR WANWUNNE Nee Re OCOKMOOUONDUODEAADOD 


OFUWNMRKR ODO ONDUFWNKEOOSBNRAUSWNOUW 


i Gs Us Gd 
Si 


OVONGOUE Wl 
@68&ee86e6e 


r NO PO ee = pe be pe et pe Be 
RO et eer OO HO 
eRe Tekoren ers ol) 


134250 
Lease 


SAL 


330104 
Ssierkekio 
330140 
3306171 
330195 
330255 
230249 
SGa eu 
330291 
330323 
336323 
33341 
336351 
334376 
330407 
330414 
332418 
330463 
330472 
330485 
330484 
330501 
332506 
33 e5ow 
Se Sass 
330569 
332563 
332582 
332600 
232619 
332634 
334656 
330675 
332681 
3320682 
332700 
332707 
332718 
3306732 
330741 
330747 
334755 
336765 
332783 
3236792 
330804 
330814 
336 821 
3328331 
330839 
332847 
332858 
330866 
3328373 
336 382 
332888 
332898 
332906 
33e912 
3329138 
330927 
330933 
336938 
330945 
330950 
332957 
330962 
330972 
334977 


VV ICVUg9V NG 9 9VS VV OV VVVON VN NN NV ONG DVN NV UNNAANANAANANNAAANNAAAANDAAANDNDANAANARANADAAAND 


TEMP 


maa aye jee§ 
—-1.2507 
—-1.2483 
~le473 
~1¢455 
-1.2509 
-1.2.523 
~1.536 
-12537 
-1.2568 
-1.2603 
~126596 
~1.499 
ade) OR jaye ha} 
-1.2537 
-~1e505 
-12479 
~1-e511 
—-12495 
-1.2510 
~12e451 
~1.349 
-~1.e261 
~1.6203 
-1 2339 
~1e 302 
-~1.2.237 
-~1.26104 
~1.2078 
-~1.042 
-1.2000 
-02988 
~1.007 
~1.077 
~~ .2013 
-~02984 
~02959 
~02928 
-02909 
~0 » 886 
~0. 875 
~0 2.868 
~Oe B45 
-~02830 
-02818 
-02806 
-0e798 
-02791 
~Q0.2783 
~0e775 
~00 767 
-02759 
~O.e 753 
—~06e 745 
~02738 
~902e734 
-02728 
-O6«e 722 
-02e715 
-02709 
-02705 
—-0.2701 
~02 695 
-02691 
-02 685 
-026080 
-0 e673 
~0.« 669 
—-0 6664 


MAMMA MMIMAMOAMMAMAMAMMAM MMM MAMMMMMmMAMMMmMMoVDDUONDOOIDNDNUDNDUGNUUNDUNUNDDUNUNDNDNUN 


SIGMAT 


262661 
260 66S 
262689 
COE 
262732 
260782 
260778 
262801 
262812 
262839 
266 83G 
262854 
260860 
2602881 
260906 
260eS911 
26e913 
262951 
2592958 
260969 
260966 
260977 
2606979 
272002 
270037 
272031 
272024 
272035 
272049 
27 e064 
272074 
27.091 
272108 
Eels 
2e7eii3 
270127 
Clete 
270140 
Cte hoo 
270156 
272161 
270167 
270175 
270189 
270196 
2ie205 
27e212 
2706218 
270226 
270232 
270238 
27 e247 
Alea 
270259 
272265 
272270 
270278 
270284 
270288 
272294 
272300 
272305 
272309 
272314 
272318 
2763232 
Crane 
ote sae 
2720339 


SOUND 


1440.6 
1440.67 
144069 
1441.9 
1441 e2 
144160 
14406393 
144069 
1441.20 
144069 
1440.7 
1440¢8 
1441.3 
1441.62 
1441 62 
1441 64 
1441 ¢6 
1441.5 
1441.6 
1441.6 
14418 
144264 
1442 6.8 
144361 
1442 05 
144° 68 
1443.61 
1443.7 
144369 
1444 «1 
1444.3 
144444 
1444.4 
1444,_] 
1444.4 
1444.46 
144467 
1444.9 
144520 
144562 
1445, 3 
1445,3 
144525 
144526 
144566 
1445.6? 
144528 
1445.3 
144565 
1446.49 
144661 
1446e1 
1446.2 
1446.43 
1446.3 
1446.64 
144604 
1446.65 
1446e5 
144626 
1446¢e6 
1446.67 
1446.67 
144668 
1446.28 
144639 
144669. 
1447.0 
1447.20 


136e5 


Gs 
“J 
@ 


pee POS pee RO peed pent Pet ed et ped ed et ed ee pet pd 
QUA REEDS EP EEUU 
NKOWODNAUFWNKOOW 
e 
OW DNNANNNNOTDOGCUAD 


@esescesee#eeseseegk see @ 


PRESS 


136250 
137¢60 
138e60 
139e55 
140¢ 60 
141.260 
142.665 
143265 
144,75 
145.270 
145670 
147.270 
148270 
149275 
150.280 
151¢85 
152¢e90 


SAL 


330984 
330986 
332992 
34.2000 
342009 
342019 
34 e022 
342029 
342038 
340046 
342057 
342066 
340075 
346082 
34.090 
342096 
342100 


oguuTg900900000—"0"000 000 


)3) 


TEMP 


-~02660 
-~02655 
—-02652 
—-02e644 
-02638 
~02€32 
-0 e627 
—-02622 
~0e612 
—-0¢605 
—-02597 
-0 2.589 
~ 02580 
-02574 
-06568 
—-0. 563 
~0 e556 


MMMM TAMAmM MAMMA MHAMs MMH 


SI GMAT 


27e 344% 
272346 
Pg Cr aNa yy | 
Zre sow 
2702364 
270372 
270374 
27e379 
272386 
272393 
270401 
272408 
272415 
270420 
27 e426 
270431 
272434 


SOUND 


1447.61 
1447 ei 
1447.62 
1447062 
1447.3 
144763 
1447.4 
144704 
144725 
144725 
144766 
1447.27 
1447.8 
144768 
1447,9 
144729 
1448.0 


EXPERIMENT 940 


Baie 


56 


VEN PC EL cues 
0 -0.50 


Bs ae p Dy fata Bret 0.00 0.50 1,00 
CALE eS I Ge eee he, on2) ee eae | 
oS TAR G21 Ue 6 Comal eh 
M 12.00 16.00 20.00 24.00 28.00 32.00 36.00 
Ce Sl ee eee Ue ee Re nitty Seah SE A wide ee ala seta 
SIGMAT 
*X 10.00 faeo0 16.00 19.00 Penn 35.00 28.00 


f 

| 

| 

\ 

iN 
x 


* 


OOl 


i iat aes Petey Foams (aye aka gts be Pe A, Sa I ae ea er eS 2 ie) oil ees SS Se 


OO0T 
| 
at 


ad | 


CRUISE 15-74-01 2 D*'IBERVILLE FIORD-74 EXPER NOe 940 


LAT Ne 80-35-30 LONG We78-43-00 WATER DEPTH 0 


DEPTH INCRe DATE 050474 LOCAL YIME 1625 


DEPTH PRES SAL TEMP SIGMAT SOUND 
208 2085 294073 C -12e¢568 D 230396 143367 
308 36 85 292069 C —-1.568 D 232394 1 AS 
403 4e@B5S 292064 C -~1.2568 D 234389 1433 28 
508 585 290004 C =1"% SO9 ED 232390 143368 
609 be 90 292063 C —~12568 DO 232389 14333 
708 7085 ~12e2072 D 
Be9 Be 90 29% 225.5¢ =-04 775 0 23.566 143768 
9e9 9095 290545 C -02629 D 2346760 143909 

11290 11200 302083 C —-02e561 ODO 240193 1440.0 

11.29 11295 302548 C —-02543 D 2402567 1440.4 

1269 12.695 302916 C —-02e526 D 240863 1441.4 

14.0 14.00 Se 20 7. TE -06594 D0 250100 144165 

1520 15e05 310407 C —-062 704 1D 2502265 1441 «3 

16¢e0 16205 31% 559 27e ~02794 D 250391 1444 el 

1 ye29 17205 31% 6/7 See -02904 D0 250487 1440¢7 

1320 18205 Bile Oo Le ~12004 D 250564 1440264 

19el 19e15 312336 C -~1.2102 DO 250623 1440.6} 

20ei 20010 Sl" ooo Ae —-1ei175 D 250664 143298 

Ziel 21210 31e913 C “1le220 D 250689 143927 

22e1 22015 316954 C -~1.2.274 D 250723 1439685 

2302 23220 316939 C ~1le324 D 2d5eroe 143923 

2402 24025 320908 Cf ~1le352 0 252768 143962 

Zanes 250 30 322034 C€ —-12e378 D 25e790 1439462 

26e2 26025 320 Gi6T Cc —~—12e412 D 256813 1439.0 

2723 270 30 326 O7 Tre —-1.2436 D 252827 14399 

2802 23e25 S2e BO? 6c -12468 D e250 847 143829 

29e2 29025 320118 C —12484 D 2£50e 861 14326.3 

3063 30230 32% 33:66 ~12e497 D 250873 143828 

SLe3 3he 35 32e T4ATVG ~1.26508 D 250884 143808 

3204 32040 320159 C ='1%'Si 7 SD 252895 143808 

3304 33040 a2e HTS GC ~1e526 D 250908 1433.38 

340% 34240 320189 C =1,.53C 9) 250919 1438 e83 

3505 35050 S26 ZO EG -~1.532 D0 250929 1438463 

36e5d 26e50 S2e el ZEC ~1.2532 D 250942 1436e9 

37e5d 37650 See 25556 -1.e529 D 250958 14389 

3805 383250 320254 C -1e524 D 250972 143920 

39e5 39250 S2e27cveE —-1e519 D 256990 1439 «1 

4005 40255 32% 302 7G -1,2512 D 262011 143961 

41e5 41655 Siceso ome -~12504 D 262039 143962 

4226 42660 3206374 C -12497 D 262068 143963 

4326 43260 326420 C ~12494 D 2620105 143964 

44,6 44265 320456 C ~1e.494 D 260135 143925 

4526 45265 320486 C -~1.6496 D 26e159 143966 

4605 46265 320519 C —-1 2496 D 262186 1439¢6 

47e6 47265 32%. 551 Fe -126496 D 260211 14390? 

48e7 48e75 32% S92) se -1.6503 D 2600245 143967 

49283 49280 326 627, eC —-1.2503 D 260273 1439.8 

5068 50280 32% 655 Se -1.2498 D 260297 1439893 

5128 57685 32029895 C ~12e502 D 260328 143969 

5208 52e89 32s HooTe -12508 D 262362 144020 

538 53285 320704 C —1e510 D 260 384% 1440,0 

54e9 54.290 322803 C -1e510 D 260415 1440 ei 

5509 55290 3206830 € ~12514 D 262438 144061 

56e8 565285 3226854 C -1e509 D 2602458 144062 

57093 57290 324884 C -~1.e2513 D 262482 1440 62 

58e9 58290 320914 C ~i~e5i3°D 266506 1440.6 3 

59e9 39290 32 QDOLHRS ~12e510 OD 2646537 1440 04 

6009 60¢90 B20972 C -~1e505 D 26556 1440e5 

6o1le9 61e95 33e Oi) © -1.509 D 262584 1440e5 

6320 63200 336 OL S>n6 ~12494 D 26e59E 144025 

649 64205 33% 056 8G —-12e497 D 2602621 144027 

65090 65e05 33% Of '2 mG ~12494 D 260634 1440.67 


DEPTH 


66009 
67el1 
5Bel 
69el 
70ei 
Tle2 
T2002 
7302 
7T4e2 
7502 
7602 
7703 
7863 
7904 
800% 
Bi 4 
8205 
8304 
B4e5 
8565 
86 064 
8725 
8805 
8965 
9026 
9126 
9206 
W3e7 


(©) 
Fuld e 
@e &6@ 6 

© 


AAOHDUNNNKNEEFEEPRUWNNNNNN EK RP eM Re OM KM OOQOOUOD 


KEUWNKOCDOOUNDANEFWUNHKOOVONRUPUNKOUDOHN 


Ot bo bee bet feet et peat ped pet fen be pee Ded pee pes PS feed FO Qed ad Prd Pad a fd pad GOO perl BD fed OP ped pes OS 
i GI OS WR DODO NPP PO PO P10 6 om em rem me OOOOOOO 


PRESS 


66205 
67¢190 
68610 
69e15 
TOTS 
71220 
T2029 
73025 
74025 
75025 
T7He25 
772390 
73235 
79240 
80440 
81645 
B2e 50 
83240 
B4e55 
85655 
86645 
B7e255 
380255 
89065 
90660 
91265 
922680 
93e70 
94670 
9526790 
96275 
97e 7S 
98380 
99685 
100285 
101285 
102295 
103285 


& 
— 
o 


£9 NO Be om pe © pe 
UOUUUOOS 


27240 


134.660 
135265 


SAL 


3302094 
330114 


| 330139 


330165 
332204 
332240 
BSI end 
330478 
330291 
3306 302 
336333 
332361 
330376 
336389 
3302414 
330430 
330451 
330467 
330485 
336 SOS 
330517 
330527 
332541 
330557 
330582 
332588 
332607 
336613 
332629 
33¢ 646 
332059 
3302672 
330687 
332696 
336707 
33e72il 
330731 
330745 
332755 
330767 
330778 
3306 786 
3230796 
332806 
332817 
330825 
33606833 
332843 
330851 
332858 
330867 
33637 
332883 
330895 
334902 
332909 
336915 
336921 
332926 
3306937 
3326945 
332951 
332957 
332963 
336971 
330974 
332981 
3320987 
332993 


COVVVSOSVV9VVVOVSV SOS GSSCcV I SVG VN TVOI VII INANNANANAANIA AA AN AADAAANNAARAANNDAAARADRAANANAAND 


58 


TEMP 


-12489 
~12485 
-12471 
~12e431 
~1¢452 
—-12e467 
~12469 
~10e475 
—~10e466 
—-106475 
~212442 
-~12e467 
—~1le 464 
“1.399 
~1.361 
~12338 
—~1.325 
-1.305 
sei] gicater 
~Le255 
-le ass 
-12205 
“~1.e162 
-1.2120 
~Telil 
-12071 
—-1.057 
~12026 
-~02999 
- Oe 986 
~0.2958 
~02947 
-~02e921 
-0290383 
~-02 898 
-0.2 883 
-~02871 
-02 858 
~0 2848 
~QOe«e 837 
-~02828 
—-06819 
-02809 
-02800 
~0Oe 792 
=—Oe 786 
-02778 
~Oe771 
—-00e764 
-~0O2 758 
~-00751 
~02 744 
=O 735 
—Oe7?29 
~O0« 724 
-02718 
-0e713 
-0.709 
-Oe702 
—-0e6F97 
-02e690 
-02685 
~02680 
—~0 e576 
—~O2e 671 
—-0«e 666 
-02662 
—-02657 
-0 2652 


MAMMA MAMM AMM MAM MmMMAMM MMMM MMAMmImMMeVOUDODUZUCOYN ovg0vuNg 900000 0000000000 


SIGMAT 


266652 
262668 
262687 
260708 
260740 
264769 
262783 
260796 
262810 
262820 
262843 
26 2868 
2602 880 
262888 
262907 
262920 
26202936 
262948 
260962 
26e978 
262987 
250994 
272004 
2729016 
272036 
272040 
2720054 
272058 
272070 
272084 
272093 
2rertos 
27etl4 
27el2i 
270130 
27e1i4} 
2702148 
270159 
2fen67 
27e1l7té 
272184 
270191 
272198 
270206 
270215 
27e22i 
270227 
270235 
272241 
2720247 
270254 
272262 
2?e266 
27 e275 
27e281 
27202286 
270291 
2706295 
272300 
276 308 
ereora 
272319 
27323 
270328 
2ferasS 
eresayr 
272342 
270347 
eresoe 


SOUND 


144028 
1440.8 
1441.0 
1441.2 
1441.2 
1441.62 
1441 e2 
1441 e2 
1441.3 
1441 23 
1441.5 
144164 
1441.5 
144168 
1442 61 
1442.2 
1442.3 
1442 65 
144266 
1442.8 
1442.69 
1443.6] 
1443.23 
144366 
144327 
144369 
1444.60 
1444.1 
1444. 3 
1444 64 
144466 
1444.7 
1444.8 
1444.9 
1445.20 
1445.61 
1445.2 
1445.3 
144564 
144564 
194565 
1445.6 
144567 
1445.7 
144548 
1445093 
144509 
144620 
144601 
144661 
1446.? 
14462 
1446.23 
144604 
144664 
1446.65 
1464665 
144626 
144626 
1446.7 
1446.67 
1446.68 
1445025 
1446 6.9 
1446.9 
1447.0 
1447260 
1447e1 
1447 61 


NVUNKKDODOOOYUDVDDOWUDONADONNDOAGDUFSUPFEEEPWWWWWUDNK DKK NOKRPOODOO D0 DXDDDWNNOND 


PD ge Do pend feud Pee feed bed fd peed Pad ped Pt peed pad Pee pee ed fed ped bod pue Pet pas pes bao pus md ped pas Poe 
ARHOOKDKROHROADAKUUNNNUNUUNP ERE PPP EPEWU 
OnFUNKOVUAWNDUFNNODOANOUFWHHKO” 


CODOOWOWVVOVUOOORDMDMDOUDTOWWYNNNNNNNNNAN 
PUNKODDHNEFUNKODDNONEFUWNKODODNOUFUNRKOOON 


®eeevceetmweeeoeeeoeoeveesveoesoeeseereeeeoeevweseeevseetoeseeseeesee ss © GC 8H SF & ®@ 


BN) ROUND ID ee 8 be me bem pee ee ot be eee Pe Oe ee Ft be pe Oe ene Om ee 


fo 
oO 


PRESS 


130265 
137e 65 
138e65 
1392665 
140270 
1412.80 
142675 
143275 
144-280 
145285 
146¢e85 
147.85 
143295 
149.290 
150695 
152200 
152¢95 
154,05 
155200 
156019 
157205 
158e29 
159615 
160e15 
161225 
162215 
163625 
164,» 30 
165¢e 30 
166630 
167630 
163.6 35 
169635 
170640 
171240 
172245 
1736 45 
1746555 
175045 
176650 
177260 
178260 
179260 
180.260 
181270 
182670 
183.265 
184265 
18SietS 
186680 
187.6285 
188.85 
189285 
190.690 
191.285 
192685 
19385 
194290 
195e90 
196095 
198e 00 
199205 
200205 
201210 
aU aes 
2030209 
204029 
205e29 
2060620 


SAL 


332998 
342006 
342011 
342018 
340024 
342031 
34,037 
3402044 
342053 
3%2058 
342065 
346072 
342080 
342088 
34.097 
34e106 
340117 
340127 
340136 
34e145 
340157 
342,161 
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334584 
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332680 
332689 
332696 
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332812 
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3320856 
330861 
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272 01S 
2720929 
27 2036 
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27elie2il 
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144569 
1445e1 
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TEMP 


-1.562 
-1.2563 
-12567 
-1le 566 
—-12562 
-1,563 
—-12e565 
—-1.2565 
-~1.567 
~1.6562 
-~12¢530 
-02978 
—-O0« 746 
-~Oe 605 
-0 «632 
=-0e 669 
~0e714 
—~O0e749 
—-02 827 
-0 2871 
~02e 927 
~02993 
—-12e051 
—-12e144 
-1.193 
-~1le22sa 
~1e 263 
—-12296 
~1e317 
-1,321 
-1.353 
—-1.377 
~12395 
-~12e425 
~1 2445 
—~12456 
-~1 2503 
~1e5le2 
cat Ur pom Ta 
~12525 
-1.531 
=e Sur 
-1.541 
~1.2539 
—12537 
—-1.534 
-1.2530 
“1.519 
-1.511 
—-1.503 
—-1e502 
—-1.2496 
~1.2492 
-1.2488 
—-12e489 
-~12488 
—-1.2487 
~1.2485 
-16484 
—-1 2485 
-12485 
~1e482 
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EXPER NOe 


963 


WATER DEPTH51%3 


COGAL aisI ME UGSS 


SIGMAT 


232389 
230386 
232387 
232386 
234388 
OM OMe TA 
232381 
23e526 
2358 GOW 
230966 
250192 
25% 26 
250 360 
250395 
250e478 
254517 
250575 
25e601 
2502638 
252681 
252696 
256 7.1.3 
250734 
25e748B 
2520758 
250774 
250791 
252¢800 
252812 
256 S27 
252837 
250844 
2520879 
252889 
250 895 
252906 
250917 
252928 
250937 
2505948 
250958 
250974 
250991 
262007 
26202031 
262049 
260067 
262082 
260103 
266 Las 
262150 
266 later, 
260195 
260217 
260230 
260256 
260275 
260289 


SOUND 


PPP HEH EP EEE 
we 
os 
S 


Pe pee FP ped Ped De pee FO ft ped Fd pes 
es 
2 


es 
Bs 
Be 
rd 
s 


143924 
1439 04 
143963 
143922 
1439 2} 
143920 
143960 
1438e9 
143828 
1438.8 
1438-23 
1438638 
143828 
1438328 
1433.28 
1438.3 
143869 
1438e9 
143920 
1439 «1 
143902 
1439.2 
1439,3 
143944 
1439.4 


DEPTH 


4963 
5020 
50«?7 
Sie3 
5129 
5226 
5302 
Site / 
5463 
5469 
55e7 
5603 
5720 
5705 
58e3 
59690 
5907 
6023 
6160 
6128 
62 04 
6209 
6326 
64202 
6409 
6506 
666 3 
66207 
oTee 
6709 
6326 
6902 
6909 
7008 
71e¢3 
7200 
722038 
1 bo 
T4el 
7406 
7503 
76260 
76056 
7724 
7801 
7808 
7905 
B0e 3 
8069 
B83e2 
8309 
8426 
85e3 
86el 
8628 
B7e5 
B88e2 
8809 
3926 
9004 
9lel 
9128 
9265 
9303 
9460 
9466 
9503 
96el 
9609 


PRESS 


49030 
50200 
50075 
51230 
51295 
52660 
le poY Wate) 
53075 
54230 
54095 
55070 
56030 
57205 
57255 
58-35 
59200 
59270 
6020 35 
61205 
61ie 80 
62245 
62295 
63260 
64025 
64690 
65060 
660 35 
66675 
67020 
67290 
68460 
69e20 
692099 
70265 
Jil ego 
722900 
72480 
73055 
74e10 
74665 
t(2@a 
76200 
76065 
T?e&5 
78e15 
78e80 
792¢55 
80030 
80095 
836 20 
83e95 
84665 
85.235 
862190 
B60 80 
87 e50 
88025 
88095 
89e65 
90240 
91215 
91285 
92255 
9306 30 
94205 
94265 
95035 
96e10 
96290 


SAL 
320672 


320694 


32e712 
32e726 
320742 
320757 
320774 
326792 
320e817 
322835 
322856 
324871 
326896 
322905 
322922 
320941 
320959 
322983 
332004 
332019 
332032 
332041 
332049 
3320709 
330 086 
332101 
336116 
330131 
330143 
33056 
33e182 
3320198 
330212 
330229 
3306240 
332204 
330281 
330295 
332306 
332315 
330336 
330349 
330360 
330364 
Biot) esis, 
332389 
332396 
332402 
332416 
332451 
330469 
336481 
330495 
332502 
OS e Diss 
330529 
332543 
330556 
332567 
SHeicy Sues! 
332584 
336596 
332608 
332618 
332628 
332638 
336650 
332658 
332664 


ANNAN ONANDANAAAANNAANDAANAANNADAANADANDADANDBANDANANANBDAADAHAADANADAADARDARDADAAANAADADA 


84 


TEMP 


-126485 
—-12487 
-1.6486 
—-12486 
—-1.e4BE6 
~12485 
-1.2465 
—-142e474 
-~1.480 
—-12e476 
~12447 
—-1.458 
~1.¢464 
—-1 2457 
-1.2453 
-12451 
—-1.2451 
-~12¢440 
~12451 
-12459 
—-12454 
~12451 
—-1¢436 
—12e426 
-~1.2422 
-~12413 
~1.2405 
-~12400 
—~1e397 
-~1.387 
-12e381 
-1¢386 
—-1.377 
~1.364 
~1le 346 
-1.2361 
—-1¢2¢363 
~1.355 
-12347 
~1.2337 
-1.343 
~1¢ 344 
-1.353 
~12344 
-1.2359 
-12371 
~1.e362 
~1»e 343 
~—-1.2304 
~12257 
~le23i 
~1.e217 
~le 2s 
-1,192 
~1ie169 
-1.2152 
~1.2133 
~1e119 
-1.2103 
-12095 
-1.2082 
~1.064 
~12e049 
~1.031 
-~1.2016 
-12002 
—-02989 
—-02e980 
-0 2961 
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SIGMAT 


262309 
260327 
266 342 
26¢353 
262366 
262379 
260391 
262406 
2604256 
26 0441 
260457 
262470 
262490 
260497 
260511 
260527 
260¢541 
262560 
260577 
26 96590 
262600 
262608 
262614 
266631 
26 2643 
262655 
262667 
2626793 
262688 
262699 
260720 
260733 
260 744 
260758 
260766 
260786 
2679S 
260 811 
262819 
260827 
262843 
262354 
266 863 
2620867 
262884 
262887 
260892 
266897 
266907 
260935 
262948 
2602958 
260e96S 
260973 
262981 
262994 
272005 
272025 
27 e023 
272036 
oy ecu 
272046 
272055 
272062 
ore OO 
272078 
272087 
272093 
272097 


SOUND 


143909 
1440.0 
1440.0 
144020 
1440 #1 
1440e1l 
144062 
1440 62 
144022 
1440.3 
144025 
144065 
1440.5 
144065 
1440 6d 
1440.6 
1440.27 
1440.83 
1440.8 
1440.28 
1440.68 
1440.8 
144029 
1441.9 
1441 61 
1441 «1 
1441.2 
1441 2.3 
1441.3 
1441.4 
1441.5 
1441.5 
1441.5 
1441.6 
1441.8 
1441.7 
1441.8 
1441.8 
1441.9 
1442 2.0 
1442.0 
1442.0 
1442.20 
1442.0 
1442.20 
1442.0 
1442.0 
1442 01 
14424 
1442.7 
1442.3 
1442.9 
1443.20 
1443.1 
144362 
1443.63 
144365 
1443.25 
144367 
1443.7 
1443.83 
1443.9 
1444.9 
1444.61 
144462 
1444.6 3 
1444.4 
1444.5 
1444.64 


at Pe fet bend fom pee PP pect poh fd pe PO fem pat Peo fed feed Peed Pas fed ped Pad ped Bod Ped fed Pe Gad PaO ped ped Ped pad Prd paue fred fad ford bud Pad pan POP Ped fd Gd fad PaO Prd fed Bid fd OD had eed pad Pd pod fad fod pas Pe ped Bed Bod paw 
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AFAADAOAHAHHAHOUUNIMNMIANIUNNAGUUNIUFE PE FEWWNNNNNANNANNNANNNH HK eee wee eee RO OOOOOCCOCOOO 
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PRESS 


97250 
98e25 
98290 
99255 
100.20 
101¢05 
LOLs LS 
1022645 
1032015 
103290 
104255 
105220 
105090 
106655 
108685 


250 85 


144.265 
146620 
148e15 
148290 
149.269 
150240 
1512¢19 
151.270 
152245 
155205 
155.2 80 
156255 
VS (ere 
157290 
158270 
159645 
160620 
160.90 
161.70 
1622.40 
163210 
O37 SD 
164.6 35 
165200 
16Se 80 


SAL 


332074 
332681 
332688 
332695 
33e 704 
SS ere 
Seto 
Serr 
336735 
330740 
330748 
334754 
33e761 
336769 
33¢ 792 
336/799 
332805 
3368190 
332814 
332818 
332823 
332836 
330344 
332849 
3328357 
332863 
336 887 
330893 
332899 
336904 
332910 
330916 
332918 
332923 
332925 
33e929 
336935 
330940 
33094? 
336954 
330959 
330966 
33e971 
332978 
342069 
346076 
34,088 
342091 
346094 
342097 
3%e102 
342105 
34ei1il 
340133 
340137 
3402145 
346148 
340157 
340165 
342172 
340179 
346186 
340194 
346201 
342209 
340216 
34e 221 
340228 
34e235 
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TEMP 


—~02949 
~02941 
~02e933 
-0.2923 
~0.912 
-02903 
-02893 
—-0. 884 
-02878 
- 02 869 
-O« 862 
-Oe 856 
—-02 848 
~0 2 841 
—-02819 
-~02814 
-~02809 
-O6e 805 
-02801 
-02 798 
~06789 
—-O.». 782 
~020775 
—-0.769 
—~-0e 765 
—-02e759 
-O»2 741 
-02736 
—-02732 
—~Oe0e 727 
-O0e723 
~O06. 719 
-0.2715 
-O0e713 
-0.710 
-02708 
~O02e 703 
~02697 
—-0 e692 
—-02 688 
—-02681 
—-02678 
—-02674 
-0 e667 
—~02592 
~02585 
~0.2577 
~02575 
~02e572 
~02 568 
—02504 
-0.2560 
-~02555 
—-0 26537 
—-0¢e 532 
—-0e529 
—-06 521 
—-0.2515 
-0.2508 
—-02502 
-0 2.497 
~02490 
-02485 
-~0 0477 
-~O0« 469 
—-0 e464 
-0e457 
-02451 
—-0 2444 
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SIGMAT 


272105 
270110 
Zieh 
27eie2l 
270128 
270134 
2720139 
270147 
af iefloe 
27 eos 
270162 
2 LET 
27ei?2 
2720178 
272196 
272201 
270206 
27e210 
270212 
272216 
27e220 
272229 
270236 
270240 
272246 
27e25l 
270270 
27e274 
270279 
2 HAe 35 
270287 
27 e292 
270293 
272297 
270299 
272e302 
272307 
27e 311 
272316 
2706 321 
2720325 
272331 
2¢ #335 
272¢340 
2702410 
272416 
272426 
270428 
272430 
272432 
2706436 
270439 
27202443 
2702460 
272¢463 
270469 
270472 
270479 
272485 
272490 
272496 
27 eon 
Af OSOLr 
27e512 
272519 
272524 
272528 
21530 
27 SOS 


SOUND 


1444,7 
14444. 
1444.6 
1444, 
1444. 
1445e 
1445.6 
14456 
1445.6 
14456 
1445.6 
1445.2 
144564 
1445264 
144566 
144567 
144567 
1445¢7 
1445268 
144528 
144509 
144529 
1446.9 
Q 
I 
1 
3 
3 
3 


DUNN OOO 


1446.6 

1446. 

1446. 

1446.6: 
1446.6 

1446. 

144604 
144664 
144665 
144665 
144665 
144625 
1446.6 
1446 55 
144667 
1446.67 
1446e8 
1446283 
1446.28 
144569 
1446269 
1447066 
144767 
1447.8 
1447.8 
144703 
144769 
144769 
1448.90 
1448, 0 
1448 22 
1448.2 
144362 
144823 
14486 3 
1448 24 
1448.64 
144825 
1448.5 
1448. ro) 
144865 
1445.7 
144823 
1448.38 
1443.8 
144369 


~“ 
@ee 
he 


ao pe PO pt FS ps 
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OND IDI FO et ee ee pe et ps ee pes et bet et ae Bee fet as ee pk ee pe pe pe bP pee et ped pee feed 
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20406 
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PRESS 


166250 
167225 
168200 
1682870 
169235 
170210 
170.75 
171.650 
lif 2 én 
172290 
173660 
1746 30 
176620 
1760675 
177.260 
179280 
180.260 
131225 
181.290 
1840615 
184.6 80 
185255 
186630 
186695 
187.265 
188e 30 
1884680 
189.230 
190205 
190.280 
191250 
192220 
192495 
193665 
194.35 
1950605 
199255 
196,00 
196660 
197.235 
198205 
198.270 
199250 
200625 
200095 
201265 
202250 
203015 
203e 85 
204260 
2056 35 
206200 
2906270 
2076 40 
2082010 
208685 
2096260 
210025 
210e90 
Sys ene) 
212205 
2124265 
213245 
214.215 
214275 
215245 
216e15 
216685 
217.260 


SAL 


346245 
340255 
340262 
346266 
3402273 
342280 
34¢ 286 
340293 
34e298 
340305 
340311 
340 315 
340331 
340338 
342345 
346365 
346372 
346375 
346381 
344394 
342398 
346404 
342407 
346413 
342415 
346417 
34e418 
342422 
340428 
3402431 
340434 
3&e¢ 440 
340443 
340447 
3402451 
340454 
340456 
342459 
342460 
346465 
34 2466 
340472 
340474 
346478 
346481 


| 340486 


342487 
340491 
342493 
340497 
346500 
342502 
342503 
342505 
3242509 
340511 

340513 
340517 
342.518 
340521 

3405271 

342523 
346524 
340525 
340527 
340529 
340532 
340532 
340534 
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TEMP 


—-02437 
~02430 
~-02423 
~-02416 
—-02410 
—-02403 
-02396 
-0e2e 390 
~0 0 384 
-02379 
~02374 
—-02369 
-O«. 352 
—-02347 
—-O6 341 
~023183 
~00e314 
-05. 309 
~0 2304 
—-02289 
-0.2284 
—~0e 281i 
~Oec76 
—-00e272 
-02268 
-0e266 
~O«s 263 
-022650 
-02255 
—-026250 
~0 6246 
—-002 242 
-02237 
~02232 
-00«229 
—-00e225 
-~O50«223 
-06220 
-02217 
—-00e214 
-06e209 
~0O2 207 
-02203 
~Oe201 
-~02198 
—-02195 
-~02190 
-02185 
~02e181 
-00e178 
-02176 
~O2173 
~0.2170 
-02168 
-02165 
—-021i62 
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~020157 
-02156 
—-02e154 
—~020e152 
~O0«151 
~02149 
~02e148 
-Oel46 
-0 2143 
—~0026141 
-0.138 
—-02e136 
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272546 
272554 
276559 
272563 
272568 
efeSt3 
24 sot 
272583 
272587 
272592 
27e596 
272600 
272612 
272618 
272623 
2720638 
2702644 
272646 
2726590 
2726650 
272663 
272668 
270e670 
272674 
2702676 
27 e677? 
272678 
272681 
272686 


272688 


272691 
272695 
272697 
27,700 
272702 
27e706 
2e7Te 707 
272e¢7909 
272710 
27e 714 
270714 
27e71G 
27e720 
276724 
270726 
270729 
2702730 
2?e 734 
Ot ©. tS 
27e738 
272740 
270741 
2 eth 
27 e744 
270747 
272748 
2702750 
270752 
270754 
270756 
272756 
2707158 
270758 
270759 
272761 
272762 
270764 
270764 
270766 
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PRESS 


282200 


SAL 


34.2537 
346539 
342540 
342 544 
340546 
342546 
342546 
342553 
346557 
3425860 
346561 
340562 
340504 
34e565 
342568 
340569 
340570 
340570 
342572 
340572 
346574 
340574 
3405756 
346577 
340577 
344579 
3425890 
3402579 
3425809 
342581 
3406580 
34,582 
340584 
340585 
340587 
346590 
34,591 
346597 
346 598 
3420600 
342599 
342600 
342600 
34%e 601 
340601 
342603 
342602 
342603 
340604 
342506 
340.607 
342607 
3426606 
34,606 
342607 
342607 
342608 
34.608 
346609 
340510 
342612 
342611 
34 e610 
346612 
342613 
34e611 
342612 
3406613 
342612 
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TEMP 


-00133 
=~ Oieed 3:1 
-02128 
“92127 
-~02124 
~OQet o72 
-O00119 
~Oell4 
—-02e108 
~O2e107 
—-02105 
~02104 
-02e103 
-002101 
-02100 
-0.097 
—-02e 096 
—-02094 
~02093 
-02092 
-0.092 
~02091 
-02091 
-02090 
-02089 
-02089 
-0.2 088 
~02087 
~02 086 
-03086 
-9.2085 
-02083 
—-02083 
-0. 082 
~02081 
—-02076 
-00,075 
~02067 
-O« 066 
-0 2066 
—-02065 
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340296 
342 307 
3402319 
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-~O«273 
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—-02202 
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262025 
263240 
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266e 50 
267450 
268e 35 
269230 
270230 
271240 
276260 
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278e70 
279270 
28060 80 
281¢80 
2820 80 
283 85 
284290 
285290 
2836080 
287075 
288480 
289295 
290¢80 
291475 
292290 
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296085 
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314¢2¢65 
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340629 
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342637 
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342641 
342643 
34.654 
342061 
346665 
34e669 
340672 
342674 
34e5877 
342679 
342681 
346688 
340688 
342689 
340694 
342696 
342698 
346702 
344704 
34.707 
342713 
340715 
346720 
342723 
340723 
340724 
34%e728 
3460731 
342734 
342737 
340747 
342748 
340751 
340752 
342754 
34e755 
342758 
340759 
342761 
342762 
3406766 
346766 
342705 
340768 
340771 
340773 
3402771 
346775 
340776 
34e777 
34e779 
342778 
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346781 
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346791 
342790 
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272830 
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272834 
27 2836 
272837 
272841 
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272842 
27 0844 
272 845 
276847 
272856 
272861 
27 e864 
272 866 
2?72e869 
272870 
272873 
27e874 
27e875 
272881 
272881 
272881 
272886 
272887 
272888 
27¢891 
272893 
272894 
272899 
272900 
270905 
272907 
272907 
2702907 
272910 
272913 
272915 
270917 
270924 
2709253 
272928 
272928 
270930 
272931 
27 0933 
272933 
270934 
272935 
272939 
272938 
272938 
272939 
272942 
270944 
27202942 
270946 
272945 
2729468 
27¢e948 
270947 
272949 
270950 
272949 
27¢957 
272956 
272962 
272963 
272964 


$329 
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$4009 
54e1 


54 el 
5462 


5404 
5424 


5404 
5465 


DEPTH 


316¢8 
31728 
31829 
319e9 
32069 
32109 
3222383 
32309 
32520 
32620 
327e1 
32820 
328e8 
32969 
33009 
33220 
333020 
334-20 
335e1 
336e0 
Siren 
338el 
33901 
340 el 
341 ei 
34260 
343490 
34460 
345e1 
3246el1 
34720 
34769 
34960 
3490383 
250e7 
35125 
356e7 
35726 
35806 
35905 
36002 
36103 
362e2 
36303 
304 e2 
36502 
326620 
367el 
36823 
369063 
3 70a) 
37104 
372¢e6 
37306 
37404 
37504 
376203 
3277el 
37803 
379e3 
3800«2 
381le2 
382e3 
383 0% 
38428 
386290 
38701 
388e2 
38904 


PRESS 


3166 85 
317285 
313290 
319695 
320290 
321295 
322% 35 
323490 
325205 
326200 
327210 
328205 
3286 85 
329690 
330690 
3326000 
333400 
334200 
335210 
336205 
337210 
338e10 
339015 
340615 
341215 
342200 
343200 
344,00 
3452610 
3246215 
347.005 
347295 
349-200 
349685 
350075 
351250 
3560675 
357260 
358250 
359250 
360s 25 
361.630 
362625 
3636 30 
3640225 
365625 
366205 
367215 
368. 30 
369 30 
370215 
371245 
372660 
373460 
374240 
375240 
3762 30 
377e15 
378435 
379¢e 35 
380225 
381225 
3826 30 
38345 
384685 
386200 
387215 
388620 
389245 


SAL 


342801 
346304 
344804 
346805 
342805 
342808 
342808 
342810 
346810 
346812 
342812 
34e 812 
346816 
346817 
340817 
34-819 
34¢e¢819 
340820 
346822 
340822 
34e 822 
342821 
340822 
342825 
34e 824 
345. 825 
346828 
34,829 
342826 
340829 
346 831 
346832 
34-831 
346832 
340833 
34— 832 
340834 
346833 
346833 
346835 
34e¢ 835 
342836 
344834 
342834 
340837 
34. 838 
34.838 
342835 
342837 
342838 
34e 840 
346840 
342841 
346340 
340841 
3460 842 
3468342 
340842 
340849 
34844 
34e 843 
34 e843 
346846 
346843 
3428345 
34e 845 
346848 
34.848 
34e346 


‘vlelelolelelelelelelelelolelelolvlolvelelelelelvulelelelelelelonolelolel’1olelekeleselelole) 1 eLelole) 9. ehek lek heh Oke hol 62 Ohloh) oh Oke, 
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SIGMAT 


27 e964 
272967 
2702967 
272 968 
270967 
272969 
27e 96S 
272971 
276971 
272973 
272973 
270373 
272976 
2706976 
27 e976 
272978 
270977 
272978 
272980 
27e980 
272980 
272979 
272980 
272982 
270982 
272983 
272985 
27a985 
272983 
276985 
27¢987 
272988 
27 0986 
272987 
272988 
2702988 
272989 
272988 
272988 
272990 
272999 
272990 
272989 
272989 
270991 
270992 
272992 
272989 
2702991 
270992 
2706994 
270993 
2702994 
272994 
270994 
270995 
272995 
272994 
272993 
272997 
272996 
27e995 
272998 
272996 
270997 
272997 
282000 
272999 
272998 


SOUND 


145561 
1455e1 
1455e1 
145561 
1455e2 
145562 
1455082 
1455e2 
145563 
145563 
145523 
1455.23 
1455064 
1455064 
145564 
145504 
1455064 
1455e5 
145565 
145525 
145565 
145566 
145506 
145526 
145525 
145526 
1455067 
145507 
1455e7 
145507 
145528 
145528 
145568 
145528 
145528 
145528 
145529 
145529 
145620 
145629 
1456.20 
1456.0 
145620 
145601 
1456e1 
1456 el 
1456¢i1 
1456 el 
1456062 
145662 
1456e2 
1456462 
1456.62 
145623 
1456e3 
1456 23 
1456.23 
1456.23 
145623 
145624 
1456 e4 
14564 
1456 04 
145604 
1456e5 
145665 
1456e5 
1456 e5 
145666 


DEPTH 


39004 
391.23 
39202 
39363 
394¢0 
39500 
396e1 
39769 
398e2 
399e2 
400ce2 
40102 
&402e1 
403¢e2 
404e0}1 


PREP PE Eh EES 
NO PQ MO we me pes pee pod po Be me 
NKODOONDUS WIN 


PRESS 


390245 
391635 
392220 
393-6 35 
394205 
395e 00 
396010 
397205 
398e25 
399220 
400e6 20 
401225 
402e15 
403¢e290 
404015 
4052 15 
406015 
407230 
408245 
409645 
4102 40 
41 1¢30 
4122190 
412.290 
413280 
414e 70 
415.280 
416.275 
417.285 
418690 
4190 85 
420¢85 
421275 
422290 
423290 
4242 85 
425285 
4266 85 
427295 
429200 
430205 
431210 
432210 
433220 
434220 
435020 
436635 
437230 
438430 
439¢30 
440. 40 
441.50 
442635 
443635 
444250 
445260 
446255 
447.680 
448260 
453270 
4546 60 
455260 
456¢e65 
457075 
458260 
4592 80 
460265 
461285 
462280 


SAL 


34-2 848 
340849 
34.849 
342843 
34e850 
34. 850 
344850 
34.852 
346351 
346850 
346 3850 
346353 
340851 
344852 
342853 
346852 
342354 
344354 
342854 
342853 
340 854 
342854 
342857 
340854 
344854 
340855 
346355 
342854 
346854 
340853 
34 855 
342854 
342855 
342855 
342854 
34, 3858 
34e8358 
342859 
34e 358 
340857 
3%-e 857 
346 861 
34 2860 
340859 
342861 
346 860 
34e 861 
342862 
346862 
342362 
346 860 
3%e2B62 
34.861 
344864 
344864 
34 362 
342863 
344864 
342863 
340864 
342 865 
34e866 
3246866 
340867 
346867 
346 865 
342866 
346865 
34,866 


999000 C0000 e000 00 00 000g C00 00 000 e000 C0 0000 ev e000 cV00cCeCCVG 9000090 000C00”_”0 009 
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TEMP 


0e238 
02238 
02239 
02240 
02239 
06240 
O224i 
C e240 
Oe 241 
02242 
02242 
02242 
02243 
O« 243 
C0243 
06243 
02243 
02243 
O02 243 
02245 
06244 
02244 
02243 
00245 
02244 
Oe 244 
002244 
09244 
02245 
02246 
02245 
002245 
02246 
0« 246 
02248 
02245 
00246 
02246 
0e247 
00248 
06248 
00247 
02248 
0» 249 
02248 
02249 
02249 
02248 
06248 
00249 
02250 
02249 
O0e251 
02 249 
00259 
Oe251 
Oe25i 
Ce25i 
0e251 
Oec5l 
02251 
Oe251 
02252 
Oe 250 
Oe251 
0e252 
Oe251 
02252 
Oe 252 


MMAMAMMMMMOMMMOMTAAMAMAMOMMMAM AMAA MAAMM MMM MAM HAMM MMAMMI MMM TAM AM MMMM M MMM MAMMmMmM 


SIGMAT 


276999 
282000 
280000 
272999 
282001 
282001 
2864001 
232002 
232002 
282000 
282001 
232002 
282002 
282002 
282002 
28 2002 
282004 
282004 
232004 
282003 
282004 
282004 
2802006 
282004 
282004 
282005 
282004 
232004 
280004 
282003 
282005 
282004 
2382004 
282005 
232004 
28.007 
282007 
28eC08 
282e007 
28e 006 
282006 
282009 
282009 
282007 
282009 
282009 
282009 
282010 
282011 
28e010 
282009 
282010 
282009 
282012 
282011 
28e010 
28e011 
28e011 
282011 
282012 
282013 
28201 3 
282013 
282014 
282014 
282013 
282013 
282013 
282013 


S7el 
S7e1 


AMUSE EES WUWW WIV fh 


a) 
1] 
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Sitter’) 
S68 
5728 
5708 


DEPTH 


46323 
464067 
46509 
46628 
46728 
4689 
46909 
47009 
471-48 
47301 
47329 
47520 
476020 
47689 
47820 
47920 
48020 
481 el 
48220 
48209 
484.0 


PRESS 


463685 
464075 
4656 95 
466.6 80 
4676280 
468e95 
4696 90 
470295 
471285 
473210 
473295 
475005 
476200 
476295 
478200 
479205 
480200 
481210 
482405 
482695 
434.205 


SAL 


340 868 
346867 
340866 
340868 
3406869 
342867 
342868 
34e868 
340867 
346 869 
342868 
346868 
342369 
34 e869 
34e 867 
342868 
346868 
340868 
340867 
342869 
342867 


op90c000 Ce90000 000000009 
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TEMP 


00251 
00252 
020253 
02251 
Oe251 
02253 
02252 
O20e251 
02253 
O0«252 
Oe252 
002253 
06253 
0 e252 
02254 
06253 
02254 
002254 
02254 
02253 
002254 
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GO at feed PO Ge pees pd feed Pe fe ped pe en be Bed es pe Bed pee Be 
FOSEUGHFONUTUEeNKNSONUNWFEU + 


ele 


EXPE EMER 


Bia cee Pe 


MIG eat 


* 10.00 


ara 


OOl 


OO00l 


cal x) 
Same sed ee 


16.00 
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WA cadwepic Op Whe ycare 
-0.50 Pees 1.00 {ais 2.50 


ieee ree oy Ce Nee rE) ee ee eee ee 


Soi 1] Waler eis 
24.00 28 


cU.00 00 Des Jew 


61 OMAy 
19.00 22.00 25.00 28.00 


rn et | > ros, 


LOS 


CRUISE 1574-012 D* IBERVILLE FIORD—74 EXPER NOe 1052 


LAT Ne80-34-45 LONG We80-04-45 WATER DEPTH 250 


DEPTH INCRe DATE 230874 LUCAL. TIME: 1652 


DEPTH PRES SAL TEMP SI GMAT SOUND 
3e2 3020 15e 340 C 1e«912 0D 126329 143165 
4e4 440 Cao oie 2c 12770 D 13¢@ 760 1441.65 
504 5040 28 2330" © 1e305 D 22e711 1446 61 
602 6020 290101 C liel2s’D 234338 144664 
Ve3 Te 30 2902402 C 0.2837 D 232592 1445265 
Be3 8e 35 292621 C 06541 D 234782 1444.5 
Ge2 9025 290e754 C 02383 D 232895 1443.9 

10.3 1035 292888 C Cel92 D 24,011 1443.3 

1162 11220 300195 C Oo«1l22 0 242260 144344 

1263 12e 30 302e863 C 02185 D 240795 1444.6 

13.3 bos yom a 312180 C 00209 D 250049 1445.62 

1462 14620 312340 C€ 0e158 D 2506179 144502 

1563 15¢e 30 310¢442 C Oelll D 250263 1445 el 

16e2 16220 3146543 C ©2028 D 250349 1444.9 

Tees} lve 35 312683 C -0.2089 D 2504656 1444.6 

18062 18220 312796 C —-02263 D 250563 144369 

1903 19035 31e877 C ~0e474 D 2520637 144361 

2002 20220 312.927 C —-0e533 D 252681 1442 26 

21062 21220 312978 ¢ -Ge729 D 25e728 1442.0 

22e3 22630 322033 C -02883 D 250776 1441464 

2303 oe Sao) O12 La -~0.965 D 250802 1441 «1 

2403 24035 32209098 C —1 e056. D 250834 1440.7 

Fda et Ge 250 30 S26 Ak “12139 D 252853 1440 04 

26063 26035 32e137 C -12194 D 250 869 1440.62 

ota 27 e535 320148 C “~le2i7 D 250879 1440.1 

2823 28230 3202163 € -1.26266 D 2506 892 1439.9 

2902 29025 3220e2186 C = sn tee 25e912 143927 

3063 306 30 322198 C —-12e334 D 250922 1439.7 

313 31635 S3e2ee lz’ & ~1ie 362 D 2520934 143925 

32e3 32035 320237" "C -1.386 D 252955 1439.65 

33064 33240 320248 € —-12e404 D 252964 1439.5 

3463 34.35 Seem oD. x, -12420 D 250971 14394 

3502 3625 322269 C ~1.428 D 2502981 1439 04 

3663 36030 SZeeTrs~ & —-1.443 D 252988 143964 

37e2 372020 320e287-C —-12443 D 250996 143964 

3363 38635 Seem O4e et: ~12464 D 262 009 143963 

390% 39240 32¢326 —-{1.2481 D 2606029 1439.3 

4004 402 40 326337" C —~1e474 D 26 0038 1439 04 

41.23 41235 326355*- C ~12468 D 266052 143964 

&2e@ 3 42635 320370 C ~1.466 D 260065 143925 

43.23 43635 3223990 C ~1e444 D 260 080 143926 

44.3 44,30 320425 C - —-12444 D 262108 143927 

4504 45e45 320465 C —-16434 D 260141 1439.28 

4602 46025 32065087 C ~1.2423 D0 260175 1439.29 

4723 47930 326552 C —-1.424 D 26ea211 144020 

&4Be2 48025 32e591 C -1.2409 D 2602242 144062 

4903 49035 322631 C -12e2406 D 260275 1440.23 

50.23 50's 35 3206659 C -~1e410 D 260297 144023 

5104 512640 322696 C ~12414 D 260 327 1440.23 

Hee 1 52e15 322800 C —-1.26420 D 262411 1440.65 

5335 53030 3268557 € —-12e¢409 D 262456 144026 

5404 54e40 322909 C ~1.393 D 260499 1440¢8 

5504 55e 40 322978 C ~12413 0 266555 144068 

5663 56e 35 3300 1S" —-12413 D 2662588 1440.9 

Sis 57e20 332065. ~12401 D 262626 1441.0 

568,45 58435 Ss3en Levee —~12344 D 262662 1441 24 

5904 59045 S33 e167" 'C —12e334 D 260706 1441.25 

6004 60240 330200 C -1.2329 D 260733 1441.5 

6163 61235 3362 36'S ~jJe3l2-bD 260761 1441.7 

6204 62045 SSse 54° °C —~1e307 D A ©) Yl fen fr 1441.3 

6304 63645 SIS IC 6 e -~1-e¢309 0D 2626795 1441 2.8 

0403 6430 336305 —C ~1e295 D 262817 1462.0 


o 
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Pad peed foc pet fed Reb ed fect pend feed Pa pt fet fed peed Pd ped fd pee deed DOD peut ped bd Gad PP Pt fee pes fos POS pe Poe 
WHWOUWRHRRMNNANRNNeE RK Re ee eRe PE RK OOOCOOCO 
WNUK ODDNAUFWNKOUDNOUSFUWUNKOVDNAUS W 
Seese®@eoevsGeeesnseoeesseoeeovueest © & Fe FG @ 
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32 sH75 
133275 


SAL 


330348 
330409 
336424 
330447 
336469 
330480 
330494 
336504 
3306547 
332568 
336582 
336590 
332607 
3300138 
330 629 
332639 
332657 
332671 
334683 
336 703 
3230711 
330728 
330 a> 
3301 45 
S33 en oS 
S3 en 1c 
3304 OF 
3346794 
330/799 
33, 807 
336814 
332821 
332828 
330337 
334843 
330845 
33 635 
330837. 
330867 
334873 
332880 
336895 
3329905 
330915 
330919 
3306929 
334937 
332941 
332945 
332952 
330955 
3369962 
332971 
336973 
336979 
336980 
33e992 
342000 
342007 
34.016 
342019 
342020 
342023 
342023 
34.6930 
342034 
342040 
342044 
342049 


DOD DDD UDOCUDDU CDN DU DU DD ODDU OD IIG ITI TINANAADN NANNANDANANDAINDINN IND ANANANNDANHANNAN 


TEMP 


-1.2289 
-12306 
~ie 221i 
-12193 
—-10e247 
~1e252 
~1.e236 
-~1.2220 
~12108 
~1.063 
~1.052 
—~12044 
~1.032 
-12026 
-1.010 
—~02992 
—-0e0972 
-02 963 
-Ce950 
~02937 
-02929 
~02e918 
—-02905 
~0e 893 
~0.880 
—-0.2 860 
-Q0 2852 
-O»e 844 
-02 838 
-0.2 835 
-~02829 
~0 6825 
~O0» 815 
-0.2.813 
-0.,808 
—-02 802 
-0. 800 
—-02 794 
-027388 
~0.2 785 
-00 781 
~O0» 765 
—-00 754 
-0 «6 746 
-0. 739 
-6e739 
~O02731 
~Oe 726 
-0«720 
~Os2 719 
~Oe 713 
-O». 706 
~Oe 703 
~0 2697 
-02695 
~02689 
~0 2686 
—~02.677 
-0.668 
—- 02 666 
-02663 
~0 2661 
-02659 
-0 2653 
~02650 
-02647 
-~02 642 
—-0.2 639 
-0 2637 
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SIGMAT 


260¢ 851 
262901 
260911 
260929 
262949 
262958 
2606969 
26e976 
272008 
270023 
272034 
2729040 
272053 
270062 
272071 
272078 
272092 
270103 
2Tfen be 
Zieaet 
270134 
272145 
270153 
270160 
27eif6 
272181 
2701923 
27202198 
270202 
27 e208 
272214 
27 e219 
270225 
27e23e2 
270236 
27202238 
279244 
272247 
272255 
2720260 
272265 
27e277 
272285 
270292 
270295 
27¢e303 
272309 
272312 
27e315 
270321 
276323 
27 0329 
272336 
272337 
272 342 
270343 
27 e352 
272358 
272364 
272370 
2leasis3 
27 e374 
2fassid 
270376 
272381 
272385 
272389 
2720393 
272396 


SOUND 


144261 
1442 e1 
144225 
1442.7 
1442e5 
1442.25 
144266 
144227 
1443.3 
1443 e6 
144367 
1443.47 
1443.8 
144369 
1444,0 
1444.61 
1444.3 
144463 
1444.4 
1444.5 
1444.66 
1444.7 
1444.68 
144469 
1445¢0 
1445.e1 
144562 
144562 
144523 
144523 
144504 
1445 64 
144525 
1445¢5 
144526 
1445.6 
1445e7 
1445¢e7 
1445¢e8 
144568 
144529 
14460 
1446.20 
1446el 
1446 e2 
144602 
144663 
144643 
144664 
1446 24 
1446204 
1446¢5 
148665 
1446265 
1446060 
1446.07 
1446.7 
144628 
144669 
1446069 
144629 
144720 
1447.20 
144720 
1447 el 
144761 
1447 e2 
144702 
144722 


DEPTH 


134026 
13567 
13628 
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® 
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Pao Pe pe pao et pk Ped ped bed Ped pd Dee pe 
GEESE ESSHRE SP WW 
OCVONTHNFWNPRCOUOW 


PRESS 


134e 60 
135270 
136¢80 
13706070 
138875 
139280 
1402890 
141.280 
142¢e65 
1436 85 
144270 
145e 85 
146¢85 
147.670 
1486 80 
149675 
150e90 


SAL 


346050 
342054 
342058 
34e059 
34061 
342069 
340076 
342079 
342085 
342093 
34e105 
3401909 
34e116 
34e123 
342130 
340138 
340143 


V9V9V0 99000 00000000 
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TEMP 


-02636 
—-0 6634 
-02631 
-02625 
—-02621 
~00e618 
-02608 
-~02605 
—-02e602 
-02594 
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17210 
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22095 
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250e790 
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250932 
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326210 
327205 
3282905 
329015 
330-220 
331210 
332620 
333200 
334015 
335210 
336210 
3372905 
338210 
338290 
340215 
341205 
342,05 
343420 
344620 
3245205 
346225 


SAL 


34e 762 
346766 
340767 
34e767 
340767 
342772 
340774 
340772 
342772 
3B4e774 
340777 
3406778 
34.779 
340779 
342781 
34.782 
342783 
324,787 
34.787 
34.2788 
34-2790 
342792 
340795 
346795 
344796 
34e797 
342798 
34.798 
34.6800 
340799 
342803 
340802 
34803 
346807 
342804 
342807 
340806 
34. 807 
342807 
342809 
344810 
34e811 
34%o B14 
34e812 
34.812 
346816 
342817 
34 817 
342.818 
342819 
340819 
342819 
34e 820 
34e822 
346822 
34823 
34e822 
340 826 
340823 
340827 
342827 
340827 
346825 
34¢829 
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344830 
340828 
346« 830 
34e829 
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272935 
272938 
2702939 
272939 
270939 
272942 
272944 
272943 
272943 
272944 
272946 
270947 
272948 
274947 
27202949 
272950 
272950 
272954 
272954 
272955 
272956 
272958 
272960 
27e¢959 
27e960 
272961 
27202962 
27 e962 
272964 
270962 
272965 
272965 
272966 
272969 
276966 
276969 
272968 
27 e369 
272968 
27202970 
272971 
270972 
270974 
2709723 
270972 
27e975 
272976 
27 0976 
e7e977 
272978 
272977 
270977 
272978 
272980 
270e297S 
272980 
272980 
272983 
272980 
272983 
272983 
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272981 
272985 
272984 
272986 
272984 
270986 
272985 
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34720 
348el 
34902 
350 el 
35120 
35280 
35962 
354e1 
35502 
355065 
35626 
35704 
35804 
35905 
36003 
361 e1 
3618 
362¢8 
363206 
364085 
36503 
3266el 
36701 
368.20 
36828 
369 e7 
370e8 
Sif 1ei8 
37208 
37365 
374e7 
375e7 
37607 
37708 
Sef Sisto 
379e7 
3380e8 
38169 
38269 
334e1l 
385e1 
38601 
387e2 
28820 
389022 
39002 
39I1Le2 
392062 
393el1 
394609 
395 el 
39661 
397el 
39820 
398e9 
400 el 
401.20 
402¢e0 
4028 
4039 
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347205 
3248e15 
3490625 
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353420 
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3552650 
356265 
357245 
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363.460 
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402200 
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342839 
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342841 
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344843 
34¢845 
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34¢ 847 
3460846 
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342855 
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002238 
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272990 
272987 
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145623 
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145604 
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14565 
1456.65 
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145667 
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EXPER MENS 


Sisiraiiat as 


SR IN 10 


Ld i. 00 
(ee eee 


* 10.00 


Del 


OOl 


aa 


Slee o 
no. 00 


Bae. 0) 


VeMe CR aw cies ee 
-0.50 O85 here 


Pipe 
20.00 


46.00 
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LAs Wan Sembee i eee Tas =) 


DN is Oath) 
24.00 2 


8.00 Seu 20.00 


6] GO Regh 
19.00 Bo NUG 25.00 28.00 


CRUISE 


15-74-0153 


LAT Ne80~-35=-12 


DEPTH INCRe 


Gl UhDD. ND 10.10 PONTO Ne pos gee ee ees 
MOO DVOAUFSUNKOUDVOREUNRKO 


oeoeeeoeeseecsceee2u21eeoeeeere e 


MWD GGN fo PPO N fp Oo OO 


i A cote 


2290 
3090 
52 09 
6200 


D* IBERVILLE FICRD-—74 


B23 


LONG We80-05-35 


SAL 


132526 
27e719 
292090 
292397 
292501 
2967B6H 
290989 
392407 
396799 
31.6209 
3126371 
31¢531 
316 666 
312785 
31.877 
312923 
310971 
322010 
322037 
326062 
322075 
320092 
3221902 
320114 
320122 
320145 
320164 
322190 
320204 
320219 
320236 
326250 
320264 
320281 
3206288 
320313 
320337 
Scenes 
326381 
320412 
320436 
320468 
322502 
320550 
320605 
320636 
320674 
322710 
320749 
320789 
Se or 
320847 
320877 
322904 
32e937 
320978 
3346012 
332035 
332070 
332100 
33e129 
Seah ek 
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TEMP 


le 736 

12450 

02962 

Oe 845 
06758 

02339 

00274 

Oe217 

00293 
C2190 

Oo 161 

02063 
—-02034 
-02307 
—-0 2475 
—-0O« 586 
-02697 
-0«819 
~02 887 
-02959 
-~1.2001 
-~1,.039 
-~1.071 
~12107 
—-12145 
~12195 
—10242 
~1e291 
—~1.2330 
-1 2362 
-12391 
—-1.417 
-12443 
—-12¢460 
~-1 0465 
—~12e451 
-1e469 
—-12456 
—-12446 
—-1 2.446 
—-1.2438 
—-1 0430 
—-1.2424 
—-12416 
—-1e413 
~1.407 
—~1 e396 
~1le 396 
-1.400 
~1¢e410 
-~1.395 
—-1 2406 
-—12&02 
—-1.6397 
—-1.2398 
—-12403 
—-12433 
~12e405 
~1.377 
-12382 
-1.366 
—-1e335 
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WATER DEPTH 220 


LOCAL TIME 


SIGMAT 


14.6868 
226216 
a ie JS IE A 
232588 
230676 
230923 
242088 
240427 
242738 
252073 
250204 
252338 
250452 
2525556 
250637 
252678 
250721 
250756 
250779 
252802 
252814 
2502828 
2528383 
256848 
2520855 
25e876 
250892 
2502914 
250927 
25209490 
250954 
252966 
252978 
250992 
250998 
262017 
262038 
262052 
2602072 
262098 
26e117 
260143 
262170 
260209 
260253 
260279 
262309 
262338 
260370 
262402 
260423 
260449 
260474 
260495 
26 2522 
264e556 
262584 
262602 
262629 
26 2654 
2606577 
26e710 


SOUND 


1434.69 
144569 
1445665 
1445e5 
144563 
1443.8 
144327 
1444.1 
1445.0 
1445.61 
144562 
1445.20 
1444.65 
144327 
1443.0 
1442.6 
144262 
1441.7 
1441.4 
1441 61 
1441.90 
144008 
144027 
1440.6 
1440 o4 
1440 62 
144020 
143969 
143927 
1439665 
143925 
143964 
1439,3 
143963 
1439 23 
143904 
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PRESS 


B56 f> 
666 80 
SfeTS 
68e80 
69685 
70290 
71.280 
OLAS ae 
74200 
740299 
76000 
77200 
77095 
79010 
79290 
80«95 
822009 
82299 
B84e10 
85615 
BSe95 
87015 
88620 
89-200 
90.620 
91220 
92210 
93220 
94220 
95e 30 
96025 
97625 
93230 
99e25 
100215 
{1O0le25d 
1026 35 
103649 
104,50 
105640 
1066 30 
107259 
108250 
109249 


126¢70 
127285 
1238e75 
129275 
130675 
131695 
132275 
133280 
1344.95 


SAL 


3B3e21!1 
S3enge 
330271 
234302 
Serie 
332354 
339343 
330418 
330462 
332470 
332459 
330494 
330531 
330496 
33259551 
3320566 
3322592 
33e611 
332626 
332642 
330059 
330673 
332687 
3308095 
330708 
330718 
332728 
330733 
330746 
332755 
330763 
332779 
330789 
332795 
332803 
332898 
332818 
330825 
332329 
336044 
3326845 
3346350 
332858 
334867 
3232873 
332383 
334894 
332900 
332908 
330921 
3309 25 
330928 
330932 
330933 
332938 
330943 
% oY Uae ba We) 
33e959 
3320968 
332976 
332975 
334982 
3346991 
3232995 
34.2002 
342009 
342018 
34009026 
342028 
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TEMP 


~1.e342 
—-1 2343 
—-1.2332 
—-le297 
~1e314 
~1e276 
~le274 
-12e255 
-1.6323 
—-12282 
-12e2173 
~12163 
-1.2297 
-12128 
~12116 
-12e060 
—-1.0265 
~1e007 
~02990 
—-00e974 
-02960 
—-02 944 
—-0.935 
-02926 
—-0.0« 916 
-02904 
-C. 899 
-0.28&91 
-0.2883 
—-02 873 
-02859 
—-06 847 
—-0« 840 
~02831 
-O« 829 
—-02822 
-02817 
-OeBli 
-02806 
-02¢ 801 
-~02798 
—~0.790 
-00787 
~O2778 
~Oe 769 
—-00e 763 
-02755 
~O»e 748 
-00e736 
—-O40e732 
—-O0e729 
—-006 725 
-00e725 
—-02724 
—-Oe 720 
—-Oel17 
~020« 708 
-O02 700 
~0 2.693 
-02690 
~0 2685 
-~0.681 
—-O2677 
~O02672 
~02668 
-0 2658 
~02 650 
—-0e649 
—-02647 
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SIGMAT 


262742 
260776 
262790 
262815 
260836 
262856 
26 2872 
262907 
262945 
262950 
262946 
262966 
272000 
266967 
27eOll 
272021 
272041 
2726056 
272068 
272079 
272093 
270104 
2umeins 
2felizti 
270131 
270138 
2720146 
272150 
272161 
272168 
270174 
270186 
2702194 
272198 
27¢205 
272209 
27e216 
27e222 
270225 
CLecoe 
270233 
272241 
2702247 
270255 
27e259 
270267 
270275 
2702280 
27 2286 
27e297 
272298 
272302 
2h 
272306 
27e310 
272314 
27e321 
270326 
PoE pe ie AG | 
272339 
272339 
270344 
27.0351 
272354 
2720359 
272364 
27e372 
2fTeors 
272379 


SOUND 


1441.6 
1441.7 
1441.8 
1442.20 
1442 20 
144222 
1442.63 
1442.5 
1442 62 
1442 04% 
144320 
1443.61 
144265 
1443.43 
1443 04 
144367 
144329 
1444 61 
1444.2 
1444.3 
144464 
1444,5 
1444.66 
1444 26 
1444.7 
1444.63 
1444.9 
1444.9 
1445.0 
144561 
144502 
1445.3 
144563 
14644504 
1445 64 
144525 
1445.25 
1445065 
144507 
144527 
1445¢e7 
144528 
1445e8 
1445e9 
14462685 
144620 
1446.61 
1446e2 
1446e3 
1446.22 
1446.2 3 
1446504 
144564 
1446 04 
144665 
144625 
144626 
144625 
144667 
1446.7 
1446.83 
144628 
144629 
1446e¢e9 
1447.40 
144720 
1447.61 
144761 
1447 62 
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PRESS 


135295 
137-00 
137280 
138e90 
140200 
141.205 
142.205 
143200 
144,00 
144.295 
146415 
147.210 
148205 
1492810 
150615 
Loves 
152e25 
153020 
154225 
155.30 
156e¢ 35 
157e 30 
158835 
1592 35 
160235 
161l.e 35 
162240 
163635 
164.6 40 
165245 
1666 30 
167. 30 
168240 
169245 
170e50 
171.250 
172255 
Pica sie) 
174.650 
175265 
176260 
177260 
178250 
179275 
180675 
181680 
182.665 
183255 
184.6 65 
185e 80 
1862880 
187690 
188e80 
189270 
190e75 
191270 
192e85 
193295 
194.90 
195.280 
196290 
198205 
198290 
200200 
201200 
2020610 
2024695 
204200 
2042 90 


SAL 


342033 
342035 
342044 
342056 
342056 
34 e060 
342066 
342076 
342083 
346088 
342090 
342089 
342099 
340109 
340113 
3421156 
340119 
340119 
340119 
342124 
340132 
340140 
340147 
346159 
342166 
340174 
340182 
342187 
340191 
340198 
346206 
340212 
340222 
34e235 
342246 
342257 
34626G 
340289 
342304 
346308 
340315 
34e319 
340322 
340 329 
346341 
342356 
342368 
340377 
342381 
342391 
342402 
340412 
346415 
346417 
346436 
340459 
340474 
34e477 
340486 
340500 
340512 
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INTRODUCTION 


The Fraser River and its tributaries drain about 90,000 square 
miles of British Columbia into the Strait of Georgia. After descending 
swiftly from an elevation of more than 3,000 feet, the Fraser matures into 
a 60 mile long, gently sloping channel in a flood plain. The river finally 
divides into four arms, North Arm, Middle Arm, Main Arm and Canoe Pass. 
These four distributaries form the Fraser Delta, a fan-shaped region 
extending westward from New Westminster into the Strait of Georgia, with 
a radius of approximately 20 miles. 


The interaction between the river outflow and the tides in the 
Strait of Georgia creates a complex flow regime in the estuarine system 
of the delta, which has been the object of a variety of studies pertinent 
to navigation, pollution and fisheries. As in any tidal estuary, the 
behaviour of the salinity wedge forms an integral part of this flow regime 
and a knowledge of its movement and boundaries is essential to studies of 
marine organisms, of waste disposal, of the availability of fresh water 
for industrial plants, and of salt intrusion into agricultural land. 


It is hoped that the following data records will be useful to 
these studies, particularly since the need for salinity and temperature 
observations has been emphasized by the rapid development of the Fraser 
delta in recent years. 


OBSERVATIONS 


From August 1966 to March 1968, monthly salinity and temperature 
observations were taken by G.C. Hughes in the Main Arm, between Sandheads 
and New Westminster. In August 1971, the program was continued by A. Ages 
at a much lower frequency but including the other arms of the delta. The 
last series of measurements covered in this report was taken in March 1973. 
The dates of observations are listed on page 3. 


Figure 2 shows the positions of the stations occupied. They were 
estimated by eye, using charts 3488 and 3489 of the Canadian Hydrographic 
Service. , 


The 1966-1972 observations were made with a Beckman RS5-3 

portable salinometer, which measures electrical conductivity and temperature, 
and computes the salinity from the two measurements by a self-contained 
circuit. The manufacturer lists its accuracy at £03 nn for salinity and 
0.5°C for temperature. During the 1966-68 cruises, the meter was weighted 
with 50-100 lbs., depending on the current velocity, and suspended from 

an auxiliary line operated from a hydrographic winch. In 1971 and 1972, 
weights between 20 and 50 lbs were used, since the launches were not equipped 


with winches. In the winter of 1973, salinity and temperature measurements 
were carried out with an Interocean CSTD, which operates on the same 
principles as the Beckman meter, but which also measures the depth with a 
pressure transducer. Its listed accuracy is +0.059/99 and 0.05 °C for 
salinity and temperature respectively. 


The Beckman salinometers were calibrated before each cruise in 
containers with water of known salinity and temperature. The Interocean 
instrument was calibrated at sea by collecting seawater samples (to be 
analyzed ashore) for salinity comparison, taking thermometer readings for 
temperature comparison and by comparing the depth readings with marks on 
the cable in still water. 


Both types of salinometers appeared to be reasonably stable; 
the Beckman showed errors not exceeding a few percent of the measured 
values and the Interocean was found to have discrepancies in salinity 
readings not exceeding 0.19/09 and 0.2°C for temperature. The depth 
reading of the Interocean instrument was unreliable near the surface 
where the depth could be obtained with good accuracy from marks on the 
cable. 


The 1966 cruises were made by CGS EHKOLI, the 1967 and 1968 
cruises by CGS VECTOR, both vessels being operated by the Department of 
Energy, Mines and Resources. The 1971-73 cruises were carried out by 
the launches CRANE and REVISOR of the Department of the Environment. 


DATA RECORDS 


The data are presented in tabular form as well as in profile 
sketches. They are tabulated chronologically, except for time series 
and some stations which had to be listed separately because they did 
not conform to the standard format. For the same reason, a few point 
measurements are not tabulated although they are shown on the profiles. 


The records could not be arranged uniformly since the methods 
used to collect data differed, depending on the types of vessel and 
instrument. 


The profile sketches show the corrected salinities and temperatures 
in 70 and °C on the same horizontal scale, and the depth in metres on 
the vertical scale. Station numbers (e.g. STN 11, 20.08.66) refer to 
the chart of the delta, Fig. 2; the times of observations (e.g. 12.02 for 
STN 11) are Pacific Standard Times. Discharges (e.g. Q = 146,000 cfs, 
20.08.66) were measured at Hope, well outside the tidal influence. The 
small sketches indicating the stage of the tide at the time of observation 
have a vertical scale from 0 to 15 feet above Sandheads datum and a 
horizontal scale from 0 to 24 hours PST of that day. The tide sketches 
are very approximate and should only be considered as an indication of 
the stage of the tide during the observation. 


SCHEDULE OF OBSERVATIONS 


PERIOD AREA INSTRUMENT 
20-21 August 1966 Main Arm Beckman 
17-18 September 1966 Main Arm Beckman 
22-23 October 1966 Main Arm Beckman 
12-13 November 1966 Main Arm Beckman 
7-11 December 1966 Main Arm Beckman 
20-22 January 1967 Main Arm Beckman 
15-17 February 1967 Main Arm Beckman 
10-12 March 1967 Main Arm Beckman 
21-23 April 1967 Main Arm Beckman 
19-20 May 1967 Main Arm Beckman 
HeJune 1967 Main Arm Beckman 
SORIuLyALI67 Main Arm Beckman 
25-28 August 1967 Main Arm Beckman 
23 September 1967 Main Arm Beckman 
20 November 1967 Main Arm Beckman 
13-14 January 1968 Main Arm Beckman 
17 February 1968 Main Arm Beckman 
15-17 March 1968 Main Arm Beckman 
23-27 August 1971 Main/North/Middle Beckman 
Arm & Canoe Pass 
1- 6 November 1971 Main Arm/Canoe Pass Beckman 
10-13 January 1972 Main Arm/Canoe Pass Beckman 
15-16 January 1972 Canoe Pass/North Arm Beckman 
7-10 March 1972 Main/North/Middle Beckman 
Arm & Canoe Pass 
29 March 1972 Main Arm Beckman 
22-24 August 1972 Main/North/Middle Beckman 
Arm & Canoe Pass 
26 February - 2 March 1973 Main Arm Interocean 
26 March - 28 March 1973 Main/North/Middle Interocean 


Arm 
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18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/03/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 
18/09/66 


TIME 
(PST) 


1235 


1135 
1147 
1203 
L2H, 
1235 
1250 
1305 
1314 
1322 
1330 
1348 
1358 
1428 
1500 
1540 


0735 
0811 
0828 
0902 
0937 
0955 
1005 
1017 
1025 
1033 
1040 
1045 
1052 
1100 
1108 
1114 
1121 
1130 
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Sets dink ecb ene eae ets igen DS cop's SMe okies ens 
ja er, RO CO, ND. On SO ECON On Bec 


je) 

wo 
. ° . . . . . . ° Py ° ° ° . 
RO ee oes OT) a Oy CO ea 


12M or BOT 
0/oo °c 

J6. 5 er aue 
28.5 Lin? 
29.0 10.8 
Dero eae 
eg? Bite 
BEKO) sleek 
Ona. neler 
Toke. aloe 
V9.6. leet 
cage my alee 
Lees). LS ah 
Odie d vagal? 
00.0" be? 
OcL0. sece 
00.0 14.7 
00.0 14.6 
00.0 14.6 
O00" eitice 
00.0 14.6 
O00 4.7 
00.10 / dhe 
Li8) 9 18.3 
1a25 . 13.0 
2605) W121 
2640 PLANO 
DINO w LNG 
D1 AG by i5 
Py A iaameniee 
Ov Ae at ol 
2655. a31.0 
28.6 10.9 
28.9 10.6 
29.0 10.6 
29.0 10.6 


NO 
oO 


oly feY fey is) 


0/00 


6M 


°C 


3M 


o/oo °c 


PAs) BUY Bey. ils\t lon Morea 


f= (Omit WO I kD 
JO: CO) Fon Tt Car 


(ee FS) le Lee Pe ae cel 
Oro) 215 Oa 
° ° ° . . ° ° . * . . ° ° . 
OrmOnhoF OCF CO OS OO SEO as. FC SC! 


2) 
je) 


00. 


| ed 
i 
Gs on On Ol On ee OO OL Or ©: Oo. FO Use 


Le) 
jee) 
Le) 


ie) 
@ 
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1 Pe 
uae 
AES 
13. 
14. 
14. 
14. 
She 
oe 
14. 
14, 
14. 
14. 
14. 
14. 


Gy So So SR co" to Or Oy Or aoe OO a 


Ph ah oaly aes 
7h ee Wa 
io. ais. 5 
O70s 15.2 
02.2 14.5 
02.2 14.6 
03.8 14.6 
05.3 14.4 
OL. 51426 
00.5 14.7 
00.0197 
00.0 14.7 
00.00 1437 
00.0 14.7 
00.0 14.6 


00.0 14.7 
OOO Fa 7, 
00.0 14.6 
00.0 14.8 
00.0 14.7 
00.0 14.7 
00.0 14.6 
03.1 14.4 
02.1 14.3 
05.4 14.2 
Oa Sh aes he ts! 
02.7 14.4 
0657 2358 
lis sey abel) 
20.0 13.4 
PB Sy MAE 
PPS) Al she Ae 
Pets} Alsi 7 


SURF 


0/00 


Ou. 


oO -e 
oO ie) 
. 


~“ CQ Cie CometO: NOt) SClne OO, ORO FO 8) Ope o neo 


5 


°c 


bh 
(op) 
Oo 


bh 
= 
Cy eee 00 a eT OO) sO) OO CC 1s) 


STA DATE TIME DEPTH 12M or BOT 9M 6M 3M SURF 
(PST) TO BOT 
IN M 6/000 (Baio 0/0ow Ca 0/00mnce ofoo c  ofons °c 
12 18/09/66 1227 08.5 BOML BOING = - 1756 alee © 105 a5N0. 0. DONO 42 Sh 
be) 18/09/66 wey) 08.8 Bano M0 12Ge 4 - 1, Ae ies. OO 2GRy aL SW, Be ON boi Sez 
10 18/09/66 1238 09.6 26M EO 125010 2Ortiy 1200 90. 38) LES, Ol Ra a518. & 00,7, 21528 
) 18/03/66 1243 08.5 Q6NERD 1200 3 - LOUD MLING. + 02ST, M089 15 x0 
8 18/09/66 1249 LOMA MiG. & Lot pL ain 1S ie 4s Lee. OLYS BINA, & O07 eel 458 
Tl 18/09/66 1255 16.8 D7eSee VIO eli ee Oe ee, U1 3e6 FOIE S STURT) ® 0089.4 LYS 
6 18/09/66 1300 15.6 Tat © 1 1ES. uA - O66 41422 O1tb 247) 0029, 1085 
5 18/09/66 1305 1252 71834 1188.4 « - DUO EI2e? SOSKOsURS, | 0190 ue Likay 
4 18/09/66 1311 11.6 oad 6) JORG. 620, da 10. Ga 2080S. B11 2085 1950.6 OLSG © Mie 
3 18/09/66 1315 10—2 Cox 11s) ) = - DONG. B08, HOSP SU Oo OW eel Okc 
2 18/09/66 1320 09.1 Balam Lise ss oo e ll Oo: Slee 2208p AON. se OR LO 
eee SoeO vy nR.88 Ome. 2.805 F 16 80es clon! plied deed fe ht ee eS 
2 22/10/66 1030 09.1 S00 USO OORSk” sor 09. 3729.6 09, 2° 2500S. 7 mole 08.3 
3 22/10/66 1040 10.7 gorae® oe er" a0) (05:31 29.9 508.3 22575,08. 8 ayOG.0% 08.3 
4 22/10/66 1104 124.2 29. GD. 09.30. 29.J8% 091.3 29.69 .09%2 214)3:08.8 ep O4iGe 08.4 
5 22/10/66 Lia 1272 2GrEm OOMUD Dom) O9F SIE 244 E091 2052808..7 amiOlnoe 06. 3 
6 22/10/66 1119 P97 2G, Govier 20%? O98 24.57 092 “LONeu0e. 7 Ge\0Geae 0874 
7 22/10/66 1126 16.8 96400 OOsth 28e8) OF bM 26.6 09.3 20eee0e, 8 Oss. 08-5 
8 22/10/66 1135 09.1 Doe COxe “Seker 09, E27. 8 09.2) “165808 4 eenOseey 08.4 
9 22/10/66 1144 09.1 262 Coss "2822 09539 20.38 08.8 06157908. 4 km Ola2. 08-3 
10 22/10/66 1147 09.8 o7s80 098s" * O78" 09.80 24708 09.1 “OGso 708. Se sOlt 7) 08.4 
rT 22/10/66 1154 10.4 OOnSP Oofe “Sou O98 23:38-09.0° (1025708. 555101.6% 08.3 
12 22/10/66 1203 10.7 26550" OO8S" DENS “09 Se 20.56 08.9" ~0226)08. 3aq, 0016, 08-2 
13 22/10/66 1208 10.4 25550 OOFe Yo582) (097 Re 17514208. 5) 00¢8)08. 2aa, 00C ks, “08.2 
14 22/10/66 1917 11.6 96750" CONT 2695" 09200 07.3) 0804 '0as4s08. 24), 00.5. 08.2 
15 22/10/66 1228 12.8 lee” @8FO° A7EG “08; 7F 01.65 08.2 0050.08. 2n4, 00.0, 08.2 
16 22/10/66 1240 09.8 00709 ©870 "OHO OB850% 00.05 08.1 (0020, 08.15,.00.0) 084 
44 22/10/66 1249 07.6 00.0 08.1 - =) 00,01 ©9821 “00,0508 -14.00.0) 0852 
18 22/10/66 1255 sh CORO” OETT OOPO O80" 00.07 @8.1 00..0608.1,.. 00.0) 08,4 
20 22/10/66 1319 1552 O00)” MONT ORO” 08,2) “00 0F We SL '00..07) 08 Iya 0020. “08.2 
22. 22/10/66 1346 10.7 GO20" "08. 27°"00,0 OB.2 “O00 08.2 00.0 08,2" 00.0" UST, 
23% 22/10/66 1355 13.7 OOZ0" © 085270020" '08.2""00,0 “08.2° 00.0 0872 © 0070 08.8 
24 22/10/66 1425 1:2 52 OOO" *08sn “00707 708.4 00-0. “0874 "0050 08 ok * 0070.) “Ogee 


eO0 BEY 8.60 © EF Re SA re rm 


10 


Pe re Ren Ne eA 2 ne TT 


STA DATE TIME DEPTH 12M or BOT QM 6M 3M SURF 
(PST) TO BOT 
IN M p/oo’ COMAMOZOON “CML O7008 RO. 07/000-C o/oo °c 
23 23/10/66 0715 11.9 00.0 08.4 00.0 08.4 00.0 08.4 00.0 08.5 00.0 08.6 
22 23/10/66 0730 09.1 00.0 08.4 00.0 08.4 00.0 08.4 00.0 08.4 00.0 08.4 
20 23/10/66 0755 09.6 00.0 08.7 00.0 08.7 00.0 08.7 00.0 08.7 00.0 08.8 
18 23/10/66 0817 Ley 00.0 08.6 00.0 08.7 00.0 08.7 00.0 08.7 00.0 08.9 
16 23/10/66 0835 06.7 oofort of mt - 2 2{0030° 18272 CORONOBI7T 400705 B19 
15 23/10/66 0843 10.4 00.0 08.6 00.0 08.6 00.0 08.7 00.0 08.7 00.0 08.9 
14 23/10/66 0852 08.5 00:0" "'oRtee, me - 00.0 08.6 00.0 08.7 00.0 08.8 
13 23/10/66 0900 08.5 on? 0a - 00.0 08.7 00.0 08.8 00.0 08.8 
12 23/10/66 0904 08.5 ose” ostee ee 5. Mout iS Soste* oojotoste® se00708s 08! 
11 23/10/66 0908 08.5 O7 Ss ” ORRIt ieee ¥.) ton oh Loeke? ookdloal7annorgs! 0809 
10 23/10/66 0914 09.5 07.3 08.6 06.9 08.7 01.4 08.5 00.5 08.6 00.0 08.9 
9 23/10/66 0920 09.1 67.0 ...08s6 u0e$ se. 08.81.0118 Oe e 0Gre 0826 100.5) O8r9 
a’ 86 g37a0/66 ' -8'0907 1027 00. iP O82! BGs OB Gr 01.3, 0817 deme 08.7 ..00:6., 0878 
7 23/10/66 0935 11.6 18.9% 0052! “Whe) 090% 02:2 08.6 01,0087 ...01.0. 0857 
6 23/10/66 0940 rot 24.8 09.3 13.5 08.9 07.7 08.6 01.8 08.7 01.0 08.8 
5 23/10/66 0947 121.2 27.8 09.3 18.5 09.0 09.0 08.7 01.5 08.6 00.9 08.9 
4 23/10/66 0953 ans 29.00 COONS: 240) 0944.15.58 609.0 09.8 08:7 ,,01.1) 0816 
3. 23/10/66 0958 10.9 29.30... ONS 2952) 0930 18.2 009.0. 104gh.08.7_..01.24.08.9 
2 23/10/66 1005 10.4 300K OOZ6. 2926) 09. Te: 27.7 09, 5: 0248909, 1%, 02.5), 09.0 
2 23/10/66 1103 09.8 29.9 09.9 29.7 09.9 28.0 09.9 20.0 09.6 02.6 09.6 
3° © g37n0/e6° ©1018 10.9 29.6 O958 295) 09.7% 2953) 09,7 12.5-09,4...02,8) 09,4 
4 -28/10/66" 1127 11.6 99:8 O927° 2989)~ 09.8 29:3), 09.6) 1258.00, 1m-. 01.7) 09.1 
5 29/10/66 1125 11.9 29.1 09.7 28.9 09.6 20.4 09.3 11.3 09.0 04.6 09.2 
6 23/10/66 1132 14.6 96,60 0987) 2780 09.60 16:7 00,3) 1262900; 164. Oils 1s Oe 6 
7° 99/7 %0/e6) P38 14.9 28.4 09.6 27.5 09,5 19.0 09.3 12.2 09,1 00.9 08,9 
8 23/10/66 1148 09.1 27,90 O9%8 -2789) 09,84 18\ 4p, 09.2) Ober) 09, len, 02.0, 09,0 
9 23/10/66 1155 09.6 26.9 09.5 26.9 09.5 16.2 09.3 05.6 08.8 01.4 08.9 
ll 23/10/66 1207 09.6 23.3 09.4 23.3 09.4 14.8 09.1 00.5 08.8 00.5 08.9 
12 «23/10/66 =: 1214 09.1 19.6 09.2 19.6 09.2 04.7 08.8 00.4 08.8 00.4 08.9 
14 23/10/66 «1222 10.1 16.6 09.2 09.9 08.8 01.0 08.7 00.3 08.9 00.3 08.9 
ots ii/6o:.. Sloat 09.8 26.5 08-0 26.5 08.0 26.0 "07.8 gies 07.8 ° F205 07-2 
3 12/11/66 1040 10.4 96.5 08.2 26.5 O82 25.3 0778 IGlS 07," "ISSF OF.2 
4 12/11/66 1050 10.9 26.2 08.3 26.2 08.2' 25.8 0s.a" 2275007. We MOsIS 06,4 
5 12/11/66 1058 11.6 96.8-- 08.4 -26.5..08.3..25,2, 08.0 13,0 06.8 09.6 06,4 
6 12/11/66 1107 13.4 26.6 08.5 26.1 08.4 25.0 08.1 08.4 06.6 03.6 06,4 
7  Yoyryee’ a7 15.5 o6.0° 08.3 2208 07.9 1259 OF.1 OB 06.2 0272. 06.% 
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06. 


S to © Lios “os Of OF On Oy Oy G'S. OS OOO, OO 20 2 oO 
Gi WG) 2S =A Sy (Sn (SO OL I OO Or = OO Ce CaO Coe ee 
votes Me! Bee te er’ see ae Net ee ee ee ee oe eee erg Che ee i ae ae el ee es 
G. We Ss an S- Fon dow: St So EE SS ot SO iS gS sO ee gO 


ee ES 
Or Gh 


. . . . e . ° . . ° . . 
Oo = JO 1 GO JS Be GO o> WO 4a ft ty 


STA DATE TIME DEPTH 12M or BOT OM 6M 3M SURF 
(PST) “TO BOT 
8 12/11/66 127 Jyh Pe Pde Th OSeOn ters 0768 O80 406.2 (028) 067..2 025.3 
9 12/11/66 TES6 OOS PRY TI O88 4 O5E7 fOReS B45. n/0850' O3h3) 06,2 Ol 
10 12/11/66 1146 09.8 PLN OCLs 2856 OC 1252 07,2) 03.5).06r.3 Ol. 
11 12/11/66 1154 09.1 2316 O82 8 2Sn6 BOe-2 Way. 07.5 0s.2)06.8 OIE 
12 12/11/66 2201. 08.5 Xs} 53} OBieZ - ~ WOJ2e 10608 OZEb OGRZ 01.0 
14 12/11/66 M225 09.1 78 OSLO alWes AOBS2 O56 .407.2 Ole 067.9 00.6 
SiS 12/11/66 1234 10.4 D6 y7 OO OSeae ROG, (O14 06.2 00295 062 00.0 
15 12/11/66 1247 10.9 04.3 O6ne O2n he 0 GeeL 0040 = 062-2 0.006062 00.0 
AN 12/11/66 1258 06.1 00.0 06.0 - - 00.0" 06.0) “O050) O6..0 00.0 
18 12/11/66 1307 Geez 00.0 05.7) sOOmOn 0528 00.0) 05.8) 0070) 05.9 00.0 
20 12/11/66 1335 US eal: 00.0 O640. 0080) 106.2 00,0 106.2 “0070 0628 00.0 
22 12/11/66 1410 Oa: 00.0 OS, 1000) 105e7, 0.0) 705.8 “00707 05.3 00.0 
23 12/11/66 1424 ES eZ 00.0 OSa LOO On OS O0R0" 705.5) BOOMO. O55 00.0 
24 12/11/66 1504 iuey, 2 00.0 O56 ROOTOMEOS. (00.0 205.8 0020705. a 00.0 
Be GUAM SARE enh losis othe? 1 Me) O00 nn 4 ee ee a 
23 13/11/66 0802 Pee. 00.0 OL OOO! = Olea, JOOs05 10418 JO0)..0 0478 00.0 
22 13/11/66 0819 Ie 00.0 CUS BOOROs OL. O0s0) OH er 200. On OLE 00.0 
20 13/11/66 0913 14.6 00.0 OLN 00R0 OLAS 0070 04.8 (00.0) 0478 00.0 
18 13/11/66 0954 Misys 09.8 OS RGOd On KOS os OOO OSH Ie OO ONOo ne 00.0 
aM? 13/11/66 1017 08.5 OSes OdSie9 - - 022) 05,2. 20020) 05.0 00.0 
16 13/11/66 1025 ORS) DOS OTe 20s ObC9 Mien 0652 002 05cm: 00.3 
15 13/11/66 1038 13.4 PGES) OF al Oe8 KOvise 20R7 706.5, (08.6 05.5 02.0 
14 13/11/66 1047 TAG 2301 Oy). Oni Oy BAKA Ove WORG7/ Clg 03.4 
iW 13/11/66 1056 09.1 24.5 O7NG BOLL ROM OY F2Croe One, sizes et 06.9 03.1 
AE}! 13/11/66 IOS 07.9 24.3 O75 - - DBA. 107s) lice OOo. 2 O73 
10 13/11/66 1107 09.7 26.0 OTRS 22521) LORsG S250! 4O7.F4 S78 OG. ul ee 
9 13/11/66 AVILA Obs? Dihiad Oso) SMP Oe) Dawe Wiss) kes 7 Oase 03.6 
8 13/11/66 1116 14.0 ~ ~ Oy Oe Oy LITE Olan A Oas) ODAC 03.4 
7 13/11/66 923 16.8 PRL AL®) OG DT One Lee WyeseeOds2 Was 03.4 
6 13/11/66 ASO 14.0 27.4 Oe De OS, AsnOe Ov/atig e254 Was 05.6 
5 13/11/66 1134 128 28.0 Oe LOTS BOSel e260 10719" 2 AONO7 6 09.5 
4 13/11/66 1140 25.2 2QBin2 OD CH OBljIk PerGe WW5eh Bikes Owes Ly eee 
3 13/11/66 1146 HO 28.9 OBeee See BOSNS B27 Ru mO 0) eo HOO PENG) 
2 13/11/66 qUS2 09.1 30.0 OSM MOONS) MOB.C “27268 107, Sez o 16 07.9 25.5 
a2 13/11/66 1244 09.7 24.2 O76 EOL =O) O75 B2CNSh 207) eeOr 19) cOo86 01.6 
ial 13/11/66 1250 09.1 24.0 O76 MOUS) HOT eiGr 707 e098 0ene 02.0 
10 13/11/66 1318 09.7 2569 O7RO) SOLU OW 45) eliG 7 OG e710 et ODES 02.8 
9 13/11/66 1324 09.1 2), Osis) SONA G CWP Pal oie al O)7/ Ab Og, 02.8 
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STA DATE TIME DEPTH 12M or BOT OM 6M 3M SURF 
(PST) TO BOT 

IN M 07 00° PO nO Coens /O0e Oem LO LOO mC o/oo °c 
ge” Misyirye6 O80 10.7 27.3 08.0 27.1 07.9 23.8 07.3 06.4 05.6 03.2 05.5 
7 ¥YS/li/6o"* © 1935 13.7 27.8 08.1 26.3 08.0 25.8 07.7 15.9 15.8 03.4 05.5 
6 13/11/66 1340 14.6 28.4 08.2 27.5 08.0 26.6 07.9 21.7 06.7 09.9 05.8 
5 13/11/66 1346 12.8 285 68.1 N229.4 Sosto Tosrstlo7. 7 l17s1'e* Coan eT 0% 2 © 0G. 2 
i” Mae yee ease Az? 29.5 08.4 27.3 08.2 26.5 08.0 23.4 07.4 04.9 06.2 
g’ S/ingee”” wivese 1Oe7 3620 Sede, 58287. 8 208).3° "26! 9h808.0°20, 95072 MoS. WOE. 2 
2 13/11/66 1404 10.1 3000 408.5? 9.6 “oly ucootumeos, 1WMae: e7 0m fi. 72% 00. 2 
Gat SET SAP aS NN A DS EE i ee ee eee ns ae 
9. ‘07/12/66 .. 1555 12.2 31.4 07.8 31.4 07.7 29.5 07.3 23.0 06.4 16.0 05.8 
4 07/12/66 +  ~=—-:1607 12,0 51.2  O7.7) O1.2 07:6 28.6: 07,2 22.0.06.2 19,8 05.8 
6 07/12/66 1617 15.9 81.3 0707 S1.1..07.6 29.8 07/0 1616 O96) Toso Ure 
8 07/12/66 1630 ae? 41.2. 07:5. G01 07.4. 30-3 0G.7 12.5 Ube) bs. 05.6 
1b: (O7£12/66-. “1700 1007 30.3... O71 30.3 07.2 26.7 06.3 10.9.04,.4- O5.2 04.2 
2 08/12/66 0943 Ae 31.9 “‘o7,.6''Sr.9 07.5 sieto7, 39929. 50g f2mti0$. 5°" 00.7 
3. 08/12/66 0953 ties 31; 5~-h07R8 —wedinG lo y, 01.31. 5lNa7 62496, 680G..9 Meoe 87 On. 6 
5 08/12/66 1005 13.4 30.7. “0728 1°30. 7 O07) 7° 90079907, 5 22. 2008 sae Oe 8 6.0 
6 08/12/66 1016 14.6 30.4 °07.9 30.3 07.8 30.2 07,6" 19,9 06s4200.8 "05. 2 
7. 08/12/66 1025 14.0 20.3. 07,9 "30.3 °°07.9 S000" 07.8 29.2 O72 1 M00.0° 105.1 
8 08/12/66 1032 10.9 30.2 07.8 30.2 07.8 30.2 07.4 07.4 06.2 00.6 05.0 
9 08/12/66 1040 10.4 doi. “ove 30.1°07.8 "30.1 07,6 00.3 00." 00,5" 05.1 
10 08/12/66 1047 1057 29,9 ‘O77 “99.9 "07.6 2979" 07.37 01.5 OF.e 00.0 "Ol. 7 
11 08/12/66 1054 10.7 29:7 "07.7 99.7 07.7 «2907 0763. 01.8 Ol 8 800.0 "04.8 
12. 08/12/66 1059 1077 O94. O7°6 29.4 "07.6 "29.5" 07.5 01.4 08-9, 00,0 DE,9 
13 08/12/66 1104 ties a9:0 “07.5 29,0 “ONs Viel 05.77 00.9 OF.B > 00,0 "On,e8 
14 08/12/66 ~=—«:1115 1397 28:0 “O75 2713 07:1 09:3 05.5 00.5 ON.e 00,0 “04.9 
15 08/12/66 ~=—-:1127 13,4 o7'0. “07.2 2163 06.4 06s. U5.) 00.0 O86 00,0. "04.6 
16 08/12/66 1141 11.9 16.9 ° 06.3 16.7 06.2 01.9 04.8 00.0 04.8 00.0 04.9 
17 +, 08/12/66. 1358 09.7 10.6 04.9 10.6 04.9 03.2 04.2 00.0 03.9 00.0 03.9 
18 08/12/66 1409 177 1614, GS-5 05.3.0, 5 © 00,4 06,9" 00.0 Osea mou. ©G2.9 
19 08/12/66 ~=—:1425 17.4 00.0 03.8 00.0 03.8 00.0 03.8 00.0 03.8 00.0 03.7 
20 08/12/66 1437 Su43 OOLO, £0927 007000327 MOOL.0 PO3L7 200.0 05,7 00.0" Ud,7 
22 08/12/66 1505 1235 00.0 03.8 00.0 03,8 00.0 03.8 00.0 03.7 00.0 03.7 

RE ARE AERO Map e (OCR Ce Re eB) Oe CB Ree 0 Ai eee 
24 09/12/66 0825 16.5 00.0°./ 03.3 00.0 03.3 00.0 03.3,.00.0 03.3. 00.0 03.2 
23 09/12/66 0857 14.9 00.0:, 0353 (000.0,.403.3 O00 09. 85000,0 03, 91.00.04 03.2 


Ze 09/12/66 0910 Tio 00.0 03.4 00.0 03.4 00.0 03.4 00.0 03.4 00.0 03.2 
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STA DATE TIME DEPTH 12M or, BOT 9M 6M 3M SURF 
(PST) TO BOT 5, 3 . és é 
IN M 0/00 c 0/00 C 0/00 C 0/00 C 0/00 C 
20 09/12/66 0936 ts) 00.0 OSes s00R0 0353 00.0 303.3 (00.0 03.3 GOs0 {03.2 
ne] 09/12/66 0953 IL BASHS) 00.0 Oso BOORO OSes: {00)0 BOSS: sO0 A003 .5 00.0 03.3 
18 09/12/66 1001 14.3 00.0 DSRS gO0n0 0385 (0050 403.5 0050503 ..5 00.0 03.4 
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17. «21/04/67 ~=—«:1608 10.7 13.9 07.7 04.7 07.3 00.8 07.3 00.0 07.4 00.0 07.8 
pre®? 2UfOlye7™ -- ee 11.6 OFS” OFLS? O8VD> O77 2°000.4 BOFNT 0ORGBO7-1 Y2dOROEL07 <3 
18 21/04/67 1620 12.2 07.1 07.2 01.7 07.0 00.3 07.0 00.0 07.1 00.0 07.2 
183. 21/04/67 1625 11.6 02.6 O70 OOLH OF 0000.0 40770 OCOTOLOT.1 TE00R0E O71 
184 21/04/67 1633 08.5 O.o Gre i S500. LORUO dOKOeO7?O BAOOKORLOT SS 
194 21/04/67 1645 12.8 00.0 07.0 00.0 07.1 00.0 07.1 00.0 07.1 00.0 07.4 
Se Ce a ee ee ee PE 
204 23/04/67 0807 08.5 GOs, Oy, 0700 ae ~» 00.0. 0%.2 00,0 67.2 00.0 07-5 
203 23/04/67 0812 09.7 OOrO” OTL COLO OTL Coke OFT OG. Or O72 00.0 OT. 
20 23/04/67 0816 09.7 00.0 07.1 00.0 07.1 00.0 07.1 00.0 07.2 00.0 07.2 
194 23/04/67 0826 14.3 00:0: Ofek COOL Ofc. 0OLO 07.2 OOO, OLE 06.6 OnaT 
193 23/04/67 0832 09.1 00.0 07.0 00.0 07.0. 00,0 07.0 00,0 07.0 00.0 07.1 
19 23/04/67 0836 07.6 00.0: “QEOe 2 =. 00:0). 07/0 00,007) 00.0 O7.% 
184 23/04/67 0842 07.9 00.0: 0960) “2 006.0). O%,0) 00.0 07,0. -G0.6 Od 
183 23/04/67 0846 1.6 60.0. O71 00.0 07.0. 00.0. 07..0 00,0 07-2 00.0 07.0 
18 23/04/67 0850 12.8 00.0: 07.0 00.0 O07. 00.0 07.0 00.0 07.2. 00.0 O72 
173 23/04/67 0900 Nera 05.8 ° OF.5: 00.0 07.2. 00,0: 07.2 00,0 .0%.2% C0.) O7.7 
172 23/04/67 0906 12.2 08.6) O76) O54 OFS: 0020 O%.9) 00.0,0%3  OOL0 O7.8 
16 23/04/67 0914 08.5 Oa OM fe 4. 08.2 ORS ON 07.3 OO.8 GIR 
15 23/04/67 0922 07.6 Ooh CR.6. oe —» OWLF O7<5) 09.2)07.4 00.9 “O75 
14 23/04/67 += 0932 09.1 Vp Go O79) U Bi 07s G05 s.Oi...0%s.5;—054,0.07%,5... 04.8. OS 
18 23/04/67 1139 ile 00.0 08.1 00.0 08.1 00.0 08.3 00.0 08.3 00.0 08.6 
173 23/04/67 1148 12.8 00.0 07.7 00.0 07.7 00.0 07.9 00.0 08.0 00.0 08.6 
17, 23/ouveT™ 1154 10.1 00.0 07.7 00.0 07.7 00.0 07.8 00.0 07.8 00.0 07.9 
ice ‘ge/ousery 1200 06.7 corer 07.7 "ne a"© 00:07 0% % O0s0¥07.8> PidOnd® O8.6 
is). 23/on/e7? “1213 06.1 corer ori7: +8 a¥® aoiof 67.7 cosddo7..e'Moond= 08.2 
14. 23/04/67 ~——-:1220 07.6 coro one Se 2h 00\0% 09.9: opfoto7..9* ®\ooke® o¢.7 
1a.) ° S37onserr * 297 06.1 ooo, “opie” Awe =~") 00:0°-6%.8 oovoto7,9* e008 08.1 
ja” 2syouye7e * Toy 06.1 CGO) O27: "ee - 00.0 07.7 00.0 07.8 00.0 08.0 
11 23/04/67 =: 1235 06.1 pater o7eet. «+e <!. 000-076 OOFOLOD..7°9\00.0" o8.0 
10 23/04/67 1242 06.7 Olkny O76, oak ~/S os0l-07.5' OOLSTOR. OT? \OOLGS O7,8 
8 23/04/67 1248 08.5 Gite coresp Sat 8 oreor OF COLSLORE STE VOOLAL O77 
6 23/04/67 1254 09.1 os ‘oma ol%@ o7s4! o1.5¢-097,5 O1.2f07,uT2\0nVOF 07,6 
4 = - 23/04/67 + ~=—-1304 09.7 tis «Oe. GetS «08.95. 05,01 08.0 wbttoe. OfMloz.st 08.2 
2 23/04/67 1316 06.7 oP Hew 8.2 i 26,58 08.7 Yelatog.ero\oeie: 08.5 


STA 


b b 
en ae 8 Coen Gs kOe CO CC TRC Re) ES a 


hr 
12) 


NO 
on 
= 


oO @nN DO oO fF W NY 


DATE 


19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 
19/05/67 


20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 


TIME 
Pot) 


1025 
HO52 
1100 
TLOG 
1114 
1123 
1130 
1135 
1203 
1213 
122) 
1229 
1238 
1247 
1256 
1305 
1312 
1339 
1350 
1358 
1406 
1415 
1425 
1434 
1442 
1450 
1457 
1705 


0830 
0842 
0852 
0900 
0915 
0926 
0935 
0943 


DEPTH 
TO BOT 
IN M 


06.7 
G9. 2 
09.7 
HO SZ 
HABA ls) 
OS 
RSIS 
08.2 
07.0 
OVA 
Orel: 
Oe, 
MAE 022 
MEE 5S) 
09.2 
09.7 
08.5 
06.7 
08.5 
09.4 
10.4 
Ils\ege 
Wahests) 
14.9 
Oy 
07.0 
06.7 
07.0 


OOF! 
06.7 
07.6 
08.2 
MARE 
13.7 
10.4 
06.1 
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12M or BOT 
O00. eG 

30.2 08.6 
29.5 08.8 
28.5 08.8 
22.6 09.2 
00.0 10.1 
0060 “1062 
0060 1003 
9050 610.2 
30.2 08.5 
30.0 08.7 
29.7 08.5 
29.4 08.7 
27 a OR LT, 
27.5 09.0 
18.9 09.5 
084 09.9 
00.0 10.4 
30.4 08.6 
30.2 08.6 
30.2 08.5 
29.7 08.6 
29,9 0-08. 7 
28.5 08.9 
27.5 08.9 
26.5 09.0 
08.4 10.3 
00.0 10.5 
COLO 0.8%, 4 
S001 08h 
60:8 10.2 
0050" 1004 
NOLO T0Ke 
00.0 10.6 
00.0 10.4 
00,0". 10.8 
00.0 10.3 


SM 


o/oo °c 
25.3 
24.5 
1.52 
00.0 
00.0 
00.0 


29.9 


00.0 
00.0 


09.0 
OSs 
09.8 
Over: 
TOR 2 
10.3 


10.6 
10.4 
00.0 10.4 


2 
6 
0) 
3 
Z 
3 
3 
2 
097.2 
2 
3 
1 
2 
3 
3 
m 
m 


09.6 
O9 32 
09.6 
UO eat 
lg H 
ORG 
10.6 
ORS 
ONS 
10.6 
ee 


09.8 
10.2 
HORS 
LORE 
TONG 
TOS 
Ole 
10.4 


3M 


0/00 
06.9 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
04.4 
00.6 
01.6 
00.3 
Ob 
00.0 
00.0 
00.0 
00.0 
08.2 
Liab AC) 
03.2 
07.3 
07.6 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


04.5 
00.7 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


aC 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
To) 
10. 
saa 


ALO). 
10. 


SS te Jo: 1 SS Oe OBS oo BC ee a = fo te Sip V4 SE ke SP 6) Gb 


CH iT eC CT ae. tO)" a] 


i a 


SURF 


0/00 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
02.8 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
03.4 
00.5 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


03.2 
Ons 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


ne 


STA 


roe 
HO 


Oo ~, tr OF ST? Sr 


ND PYF FP PF PR 
Oi. (03, COL. OL Foot. © 


ee: 


DATE 


20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 
20/05/67 


TIME 
CEST) 


0953 
1000 
1120 
1129 
1137 
1144 
1151 
1158 
1205 
ToT! 
1219 
1225 
1238 
1303 
1340 
1400 
1425 
1500 
1520 
1600 


DEPTH 
TO BOT 


IN M 


06. 
06. 
06. 
ON 
09. 
O95 
a2 
aS 
m2 
Oe 
OWie 
07. 
08. 
08. 
12. 
Oe 
w25 
OS 


1 
m 
m 
6 
il 
it 
2 
7 
8 
7 
6 
0 
5 
5 
8 
6 
i 
1 
I 
8 
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de 
00. 
00. 
00. 
00. 
00. 


OS Oey Va te: 


00.0 
00.0 
00.0 
00.0 


10. 
10. 
10. 
10) 
LO’ 
10. 


OT “Gare -oY (Grr ‘or ..© 


Mike 
aL 
425.0 
MLO 


oO 
oO 
. . ° e . . ° . . . . . ° . ° . . . 
oO: Oo oO Oo Oo? Oo (OF O° (62 ON OP Or oe Ci or or SS 


| ee 
bh 
ve) 


3M 
0/00 °c 


0070, 10.5 
00.0 10.4 
169201057 
OSE FLO AT 
OOROTLOR7 
00.0 10.6 
00.0 10.6 
OOM Om 10 a7 
CORO LORY 
00.0 10.6 
00.0 10.6 
00.0 10.6 
00.0 10.8 
00.0 1163 
OOO PL Lag 
OOO; Ty 
OOO aye 
00.0 12.4 
OO R02! 2 
CORORU2E0 


SURF 


o0/oo °c 


00.0 10:7 
00.0 10.6 
0300" VILE2 
0020 ~1150 
OOF0 BELO 
0080 ~10F 8 
OOO VLORg 
COROT MLORD 
00.0 10.8 
00.0 10.8 
LOL 7 
TORT 
Abts al 
Hele 
Nye al 
eee 
T2720 
1250 
De RS 
12.4 


00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


So ee Oh a ie ee 


225 
00.0 E1253 
WS 


05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/73 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 


1050 
1100 
1120 
1132 
1140 
1145 
1156 
1200 
1205 
1210 
12515 
27, 
1221 
1224 
227 
1231 


12M or BOT 
0/00 Me 

00.0 LOM 
00.0 MAD 
29.2 ODES 
29.1 O92 
PSS. 09.4 
00.0 LORS 
00.0 ORO 
00.0 ORS 
00.0 TOS 
00.0 NOMS 
00.0 ORS) 
00.0 Oro 
00.0 10.8 
00.0 MAL Se 
00.0 Jakes 
00.0 Ti .6 
00.0 11.4 
00.0 ILS 
00.0 eS 
00.0 16 
00.0 12.4 
00.0 OS 
00.0 i233: 
00.0 TS! 
00.0 23 
00.0 aks 
00.0 Ag Ae 
00.0 I Se 
OOO Biss 
00.0 a8 
00.0 TNC 
00.0 ES, 
00.0 Nabate 
00.0 E28 
00.0 stad 
00.0 ies 


00.0 


00.0 


OO.0 PLZE 2 
00.0 


IES, 
der g 
se 


Ie. 
2. 
125 
12° 
125 
dale 
ie 
1 
Ae: 
ill, 
11. 
re 
Jak 
SAL 
11. 
1" 


O © © © © © © © © © ©O f + + Fo 


00.0 12.8 
007071256 
0020) 1256 
OOROMEZ NS 
007 07129 
00.0 12.1 
OOP On 1250 
00.0 12.0 
00.0 11.9 
00.0 11.9 
OOROR TUS 
OOK OMENS 
00.0 11.8 
OOK OF 29 
OOTOR Ta 


00.0) 1158 


00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


MW Ke, 
7a) 
WAS) 
1350 
12.8 
h263 
2b 
252 
2510 
11.8 
iS 
dae 38, 
12.0 
12.0 
g9 


OOGO MITES 


STA 


Dun OF of AND 6 JE OCh oP 


hb 
oO 


12 


DATE 


05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 
05/06/67 


TIME 


(PST) 


1235 
1240 
1246 
1250 
2 'Sip 
1325 
1340 
1352 
1405 
1416 
1425 
1428 
1500 
lle ya 
US22 
1532 
1543 
So 
Us}o)'s) 
1647 


DEPTH 
LOSBOD 
IN M 


a2 a 
10.1 
09.8 
07.6 
06.1 
06.1 
OMS ual 
Oya 
OSG 
Olen 
06.7 
06.1 
07.6 
ers 
OVA 
O7.L 
08.5 
08.2 
07.6 
07.6 
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° . ° ° ° ° . ° . ° ° ° . ° ° . ° ° ° ° 
Go" [COw EY Gn 1 ON SIF KO 5 Or te SS Oe o  kOe OF KOR Co. 


3M 


0/00 


00.0 
00.0 
00.0 
00.0 
00.5 
05.3 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
08.8 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
07.8 


°o 


Nal 
Ll. 
ial 
tlk 
i. 
As 
Ze 
25 
2s 
WAR 
2 


AL 


ILE 
UP 
BUGIS 
We 
Ze 
Ae 
2 
13. 


OO So of ST iT 2) OO Re Re De eee Ome OLS Om, Cone 


hb 
NO 
CO «oO «oO. H! NL SD) OF RY De Fee Fle Fe). CesO 6 oF AW) pO 


194 


30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
$0/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 
30/07/67 


1405 
1430 
1454 
1504 
1515 
1529 
1625 
1635 
1646 
1652 
1659 
1704 
1710 
1716 
1721 
1726 


08.5 
OOea/, 
14.6 
OF ee 
10.9 
IS) 5,72 
07.6 


09.4 


OSL 
07.3 
06.1 
06.1 
O9Fu 
09.1 
06.1 
05.5 


12M of BOT 

o/oo °c 

00.0 11.8 
Ode” wile 
OO IT -e 
00.0 11.9 
7 pe Pa a 
29,6 09.4 
60-0 Tou 
Nowe LiLo 
00.0 12.0 
00.0 12.0 
GO.Oet LINO 
Oo.0° F119 
38.2") 40.2 
re TOMS 
00.0 12.9 
0020'S 125 
OOO 22) 
Coro 12.@ 
Hote are 
301i" 09-3 
00s. 8 17.2 
COL © 17.0. 
00.0 17.5 
60,0 a7. % 
001.0% 1726 
00.0 17.6 
00m) 1788 
00.0 17.9 
9020) Nol 726 
6350. LTR? 
26.8 os 3.0 
2535 © 1988 
O7na © 1266 
2125 4 1228 
Wea ws lane 
yt tee tea 


00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
01.8 
04.6 
04.9 
13.6 
Zone 
25.6 


° . ° . ° . . . ° e ° ° ° ° ° . 
OF  - 1S SE a ure OF OS Oe 


00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.8 
Og 


bie 
sleet 
da 
iv Ae 
D7. 
ie 
stile 
ie 
IEE 
Ihe 
Wile 
eis 
fe 
AIK 
7. 
i lg 


i Kp nm eo Sinatra os © 6 © oOo 2 om 


bh 

oe) 
° . e ° ° . ° . . . ° 
~I0 m te 89 = OS oS OF Ot oP co 


17RD 
Apia 
Bol 
ESS 
hes) 


Pos 


SURF 


STA DATE TIME DEPTH 12M or BOT 9M 6M 3M 
(PST) TO BOT 
IN M 0/00-..“6»)-4.0/00>>-C—-—-0/00- 60/00 C0 /00=-" C 
6 30/07/67 1733 09.7 26.2: 42.5-827.72-%3,6 26:8 13.8°20.9°6v4e01.07 17.6 
5 30/07/67 1734 09.7 99.1 “21.8*"28.3'%2.3 . 2586 9 13.7°°27.2°%1577°02,.7 17.6 
4 30/07/67 1744 07.6 7 A te caer =. 36°35. 14,'2'°-39.2 "4+9°00,8, 1755 
3 30/07/67 1749 09.1 29:4 11.1 °F 29,0 11.7 2705, 13.5. 47-9 15-2 10:45 16-3 
2 30/07/67 1755 09.1 29:3. llc2' . 2609.0 Llc] w 2debe Lt, Goal, lant U4, mete 3 
2 26/08/67 0828 08.0 30.26 +1045 aoe =\ 6/2906 1249s 18-6-..1%e% 09609 18.0 
3 26/08/67 0837 09.0 29.75 11:0 (29:7-u 11,00 2858) 12655 13:4 916.6.07098 18.1 
4 26/08/67 0845 10.0 29.7. 10.9 29.5 11.2 29.1 12.2 19.2 15.6 05.0 18.3 
5 26/08/67 0852 10.0 29.4 11.1 29.3 11.5 25.7 14.9 15.0 16.9 03.3 17.9 
6 26/08/67 0900 11.0 29.00) 21.5) -29.% 12.9.1 23/3" 19950, 16.4, 1620, 0107), 18,7 
7 26/08/67 0907 12.0 D8.7)\ 1118 27.4 (L206 bed! 1987 9.45037 18,0 
8 26/08/67 0918 07.0 22.6% 112.601 = - 26.5 13.8 01.0 16.4 00.0 18.7 
9 26/08/67 0923 08.0 27. 20.02.8 7 - 26.7 12.8 00.5 18.4 00.0 18.7 
10 26/08/67 0930 = 08.3 26,1122 ed - 21.7 14.9 00.3 18.6 00.0 18.7 
11 26/08/67 0937 07.0 24.4 ° 13. ct = - 17.0 14.9 14.0 18.6 00.0 18.6 
12 26/08/67 0942 07.3 23.1 ~ 13, 6-h4 .= - 10.1 16.6 00.0 18.5 00.0 18.5 
13 26/08/67 0947 08.2 18,0 © 15.1°** = - 00.0 18.5 00.0 18.5 00.0 18.5 
14 26/08/67 0954 11.0 00.0 18.6 00.0 18.6 00.0 18.6 00.0 18.6 00.0 18.6 
15 26/08/67 1005 12.0 00.0 18.6 00.0 18.7 00.0 18.7 00.0 18.7 00.0 18.8 
16 26/08/67 1018 10.0 00.0 18.6 00.0 18.6 00.0 18.6 00.0 18.6 00.0 18.8 
17 26/08/67 1027 12.0 00.0 18.6 00.0 18.6 00.0 18.6 00.0 18.6 00.0 19.8 
18 26/08/67 1140 1253 00.0 18.8 00.0 18.8 00.0 18.9 00.0 18.9 00.0 19.3 
19 26/08/67 1152 07.0 00.0 188 - - 00.0 18.8 00.0 18.8 00.0 19.0 
20 26/08/67 1209 10.0 00.0 18.6 00.0 18.7 00.0 18.7 00.0 18.7 00.0 19.1 
22 26/08/67 1244 09.0 00.0. 18.9") = - 00.0 18.9 00.0 18.9 00.0 19.2 
23 26/08/67 1259 15.0 00.0 18.9 00.0 18.9 00.0 18.9 00.0 18.9 00.0 19.2 
24 26/08/67 1336 09.0 00.0 19.3 00.0 19.3 00.0 19.3 00.0 19.3 00.0 19.6 
2 27/08/67 1159 09.0 29.3 * 11.9" '29.9°791.9 2695 1350%23.4917,6'02.54 19.2 
3 27/08/67 1210 10.0 28.8. 12.3 26.6 12.5 .27.8.14.0, 22.9 15.7 01.0, 18.5 
4 27/08/67 1218 10.0 29.1. 11.9. 29.0. 1201. 427.5) l4ch0 21,8 1728, 00070 19.2 
5 27/08/67 1226 07.0 OBI is a2 Wie “>. 02709 1 14460, 19.6, ..18.1°00.7 9 :18;8 
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& 4 Oa 
a ; rane eee 
7. J f A? v ee 
: n6.4 Ma, 
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t ler yA ho... V8 06, 4 i, 04 
ona a) ‘ ~~ -s a aa 
e.3 ( t.5 j 66,3.. Rik 06, 4 did, ioe 
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a, 06 9 if oe ie 


ope 


STA DATE TIME DEPTH 12M 9M 6M 3M SURF 
* £0/00. 2c 0/00 °C 

iL 20/08/66 0950 54.8 S003" L242 OF vi Sinn 

1 21/08/66 1250 54.9 20s lo, Ligo. Seco howe 25.8)"15.9 1) 4 1658 

1. 17/09/66 jkitals) 50.2 IM) AL ADs 7h Noes BAIS) 

ut 18/09/66 1330 38.1 26,8. 11.0 LZ oo bad 

if 22/10/66 0943 36.6 SG) 0953) 930. 50209..3 21.0 “08.8 

1 23/10/66 1012 36.6 0.4 0957" 130037 09.7 03:07 0920 

i 12/11/66 1020 54.8 2909) POS.7 29.95 08.7 2653 07.9' 24.9" 07.9 

il 13/11/66 1410 54.8 0.5) 08.7 “2062 ) 08.6" 29.0 08.6 12/0) 0627 

1 11/12/66 1320 25.0 Bi sepVO.O oleae .08.0 29.2, 07 «3 22,8." 06.8 

a4 22/01/67 1104 by bees) 295) 06.97 29.0: 06.5): 290° 106.3 

1 10/03/67 1248 S16 SO. Oe: 30.2 OF. 2956 O6e9s 27.2. 0056 
1 12/03/67 1400 54.8 3024) 06.9." 30.2) 06.5" .29.4 0675.) 7.6. 05.2 
il 21/04/67 1245 45.7 BO.0) (08.39) 129.9) 08,4" 29.7) 0B. 7 “L607, O9es 

ul 23/04/67 1324 36.6 3057) 0778)" 30.45 08072955 08:9 24.49 708.8 

i 19/05/67 1010 33.6 B0ne 05,00 | 00.877 08.2 29.1 0956." 14.995) 10.9 

1 05/06/67 1258 24.4 3052) 06.9 530,12. 08,9 29.0 09,8) 106.15) 12,0 
1 30/07/67 1800 D130 30.0 10,56" 28 3.4258) 0724), 16-8 
1 26/08/67 0816 16.5 3054 11050-22952 liebe Leet Loe 
1 23/09/67 1106 54.8 BOS 910 ce) (29.7 eed le eee Oe oe Lao 
1 20/11/67 1105 43.9 510.0950 430.508 OF a v2>..0. 08.9. 
iL 13/01/68 1009 Pek 3132-06. 7" 30.9, 06.675 30-3 106.4 
31 14/01/68 1332 64.0 31.3 606.9 (30.08 0677, ° 21.4.) 05.6 
1 17/02/68 Zoo 42.7 30.8 06.4 27.0) (0525) 22.3," 04.4 
1 16/03/68 1401 76.8 29-2 09.5. 29.08 0857) 16.5 "0724 


STA 


195 
195 
194 
193 
184 
183 
18 

Liz 
7 

195 
194 
183 
18 

173 
172 
183 
18 

173 
195 
195 
195 
194 
194 
195 
194 
193 
194 
194 
ihe ke 
194 
193 


DATE 


17/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 


18/02/67 
18/02/67 


18/02/67 
12/03/67 
12/03/67 
12/03/67 
12/03/67 
12/03/67 
12/03/67 
12/03/67 
12/03/67 
12/03/67 
21/04/67 
23/04/67 
13/01/68 
13/01/68 
13/01/68 
14/01/68 
14/01/68 
14/01/68 
17/02/68 
15/03/68 
17/03/68 
17/03/68 
17/03/68 


18/02/67 


TIME 
(PST) 


1442 
1001 
1008 
1015 
1024 
1031 
1037 
1046 
1055 
0904 
0910 
093;7 
0942 
0949 
0955 
1044 
1050 
1058 
1652 
0820 
1408 
1416 
1620 
0850 
0900 
0905 
1055 
1533 
0858 
0906 
0915 


0955 


DEPTH 
To Bot 
In M 


Loe 
1 Be 2 
14.6 
O91 
09.1 
t2 5 
14.0 
12.8 
07.6 
Se 
14.0 
1a. 
1) 
12.2 
13.7 
Li36 
LZce 
12.8 
152 
14.3 
14.0 
13.4 
14.6 
16.5 
14.6 
10.9 
15.2 
14.6 
15.8 
14.0 
09.7 


07.9 


BOTTOM 


0/00 
PA, 
00.0 
00.0 
11.4 
Lica 
2 Wee 
23.6 
26.8 
28.0 
00.0 
00.0 
06.1 
09:.2 
14.3 
1.5 
06.8 
08.5 
re.) 
00.0 
00.0 
Pais 
73 AWE 
ll PA 
00.4 
00.7 
02.4 
00.0 
00.0 
00.0 
00.0 
00.0 


00.0 


°6 


06.0 
03.2 
03.2 
04.5 
0s Ay 2 
05.6 
02.9 
06.3 
06.6 
03.8 
03.8 
04.4 
04.5 
04.9 
05.1 
04.6 
04.6 
05.1 
06.9 
07.1 
03.8 
04.5 
04.7 
01.9 
02.0 
02.0 
01.8 
05.9 
O59 
05.8 
Onc 


03.1 


ae 


0/00 
1932 
00.0 
00.0 


12M 


oa 0 


05.2 
03.2 
9 6 I 


0/00 
00.0 
00.0 
00.0 
Le 
LO.7 
Lo. 2 
20.0 
20.0 
28.0 
00.0 
00.0 
03.8 
Odsal 
08.6 
08.9 
02.4 
02.4 
06.3 
00.0 
00.0 
05.6 
05.1 
Let 
00.4 
00.6 
01.9 
00.0 
00.0 
00.0 
00.0 
00.0 


00.0 


OM 

fe 

03.6 
03.2 
03.1 
04.3 
04.9 
05.2 
05.5 
05.2 
06.5 
03.8 
03.8 
04.1 
04.1 
04.3 
04.4 
04.4 
04.1 
04.3 
07.1 
07.1 
02.2 
02.2 
03.2 
02.0 
01.9 
02.0 
01.8 
05.6 
05.9 
Oo 
05.5 


Oe 


0/00 
00.0 
00.0 
00.0 
00.0 
04.2 
09.7 
i253 
10.1 
23.8 
00.0 
00.0 
02.1 
02.4 
02.0 
05.6 
00.4 
00.6 
00.9 
00.0 
00.0 
00.0 
03.8 
06.8 
00.4 
00.5 
ORF 2 
00.0 
00.0 
00.0 
00.0 
00.0 


00.0 


6M 


de) 


03.8 
O3<1 
03.1 
03.2 
04.2 
04.6 
04.6 
04.3 
05.8 
03.7 
03.8 
04.0 
039 
03,9 
04.1 
04.2 
04.1 
04.0 
07.1 
OF el 
0155 
02.0 
02.4 
02.0 
02.0 
02.06 
01.8 
05.6 
Q5.9 
05.6 
05.6 


O31 


0/00 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.9 
00.0 
00.0 
00.7 
00.6 
01.3 
00.7 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.7 
00.0 
00.0 
00.0 
00.6 
00.0 
00.0 
00.0 
00.0 
00.0 


00.0 


SURF 
nde 
03.9 
O2a2 
03.1 
03.2 
03.2 
03.3 
G3..2 
03.5 
03.5 
03.7 
O37 
03.9 
03.8 
03.8 
03.8 
04.5 
04.3 
04.1 
07.3 
O71 
Ones 
01.8 
01.4 
02.0 
02.0 
02.0 
01.9 
05.6 
05.9 
05.9 
0557 


03.? 


a 


Jie” iy bf 
SANE aay 
a a 


STA 


25 
25 
ao 
25 
2D 
25 
25 
25 
oD 
25 
20 
ae 
Age 
on 
25 
25 


DATE 


07/12/66 
07/12/66 
07/12/66 
07/12/66 
07/12/66 
07/12/66 
07/12/66 
08/12/66 
08/12/66 
08/12/66 
08/12/66 
08/12/66 
08/12/66 
08/12/66 
08/12/66 
08/12/66 


TIME 
(PST) 


1800 
1900 
2000 
2100 
2200 
2300 
2400 
0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 


DEPTH 
To BOT 
In M 


O91 
08.5 
08.2 
On.9 
07.6 
O79 
08", 2 
09.5 
09.5 
09.5 
10.4 
09.8 
OOS 
08.8 
08.5 
09.1 
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L2ZMeom BOT 


0/00 


26.2 
La 5 
06.0 
Oa 3 
ORs 
OF6 
00.0 
00.6 
ODF a5 
2S 
25°28 
20D 
29.0 
28712 
La 
LF 


2c 


06. 
O05 
04. 
04. 
04. 
Cele 
04, 
04. 
04. 
06. 
06. 
Ors 
06. 
06. 
03%. 
OS. 


5) 
4 
6 
1 
i 
8 
1 
1 
2 
1 
5 
8 
4 
3 
4 
5 


0/00 


9M 


Oo 


C 


eae GCol2 21% 


00. 
OL: 
b6% 
Zs 
dadl ss 
one 


Ihc 


oOo f£- Oo fF WwW OO 
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04. 
05:5 
06. 
06. 
06. 
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ff fF WU NY FR 


ny Shy 
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OLs 
OAR 
00. 
00. 
00. 
Ona 
OG 
09% 
09% 
14. 
e/es 
14. 
20. 
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c 0/00 


O)S)5 8) 
04.0 
04.0 
04.0 
04.2 
04.3 
04.0 
04.1 
03.8 


00. 
OL, 
00. 
00. 
00. 
00. 
00. 
00. 
00. 


oO” oo = Oo oS). oF Oo £9 OC Ge ee tae Or OQ. =i oy 


oO 
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OS. 
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Oss 
O38 
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STA DATE TIME © sDlRine SMerone BOL 4M 3M 2M SURF 
@stT) To BOT 

Lh M0 L000 ne uno, Odea. 50 -O0emG 0/00-6-0/00-"6 
26 08/12/66 1215 04.0 3 # yO020 04.2 00). 0° OA). 2 CORO 104.2 20050 04.3 
26, O8fi 2/66, .¥1230 04.0 = =~ 0020. 04.0 00.0 O4.0 0080 104.0 20020 104.0 
26 08/12/66 1245 04.0 2 - 00.0 04.0 00.0 04.0 00.0 04.0 00.0 04.0 
26 08/12/66 1300 04.0 = - (400.{0°04.0 (00:0 .0420 0070 04.0 40040 104.0 
26. O8/l as66) 11315 05.0 .00.0° 04.0000 0440 00,0) 64,0-00/n0,404-0 s0040 04.0 
26. OC EoneG Vi 336 05.0 400.0 ° 04.0 0070 03.9 00. 0).03,,.9. 0040 403.9 00 20103.8 
26 08/12/66 1345 05.0 4.00.0 03.9 001003.9700,0 03.9 0000 09.9 )0020 03.9 


STA 


26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 


DATE 


09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 
09/12/66 


TIME 
(PST) 


1330 
1400 
1430 
1500 
Ti 
1530 
1545 
1600 
1615 
1630 
1700 
1715 
1730 
1745 
1800 
1815 
1830 
1845 


DEPTH 
To Bot 


In M 
06.0 
06.0 
06.0 
06.0 
06.0 
06.0 
OSD 
(039, 5) 
O53 
O53 
05.2 
05.0 
04.6 
04.6 
04.5 
04.5 
04.3 
04.1 


BOTTOM 


0/00 
00.0 
00.4 
O27 
08.6 
13.0 
14.9 
20% 2 
19/672 
ha 
20.0 
r.9 
Tbe, 
14.6 
1875 
14.4 
17.8 
03.8 
02.7 


ad 


03. 
03. 
03. 
04. 
04. 
05. 
O5%s 
O5%. 
05 
05. 
05% 
04. 
O5% 
05. 


sP CO* GOW COW Gol ei Or th) Gr Ga cI 


oO 

> 

° 
nas 


ei 


0/00 
00. 
00. 
00. 
04. 
04. 
11. 
3% 
1s}. 
1a}e 
Le 
1S 
eG 


We . Ove UR. Re She Be Net AO nl af) 


5M 


ie 


03. 
03. 
03. 
03. 
03. 


04 


04. 


° 


. * . . 
Oy to, “1 OL Oy SI Oe SO NO CS 


4M 


0/00 
00.0 
00.3 
00.0 
01.6 
01.0 
03.42 
02.0 
02.6 
03.0 
09.5 
O75 
O7 <9 
13.4 
10.8 
05.7 
05.% 
03.2 


°c 


03. 
03.6 
03.4 
03.6 
O87 
03.9 
03.8 
03.8 
al 
> 
3 
5 
i 
7 
1 
4 
iL 


04 


04. 
04. 
04. 
05%. 
04. 
04. 
04. 
04. 


6 


2M 


0/00 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
01. 
01. 
(ok 
01. 
01. 
02. 
02. 
02. 
023 


159° | ea > al, OO) NOE On NOD Ote O'R Orn, SO NOD NO RO! OS ao) ES 


°c 


OB 
03% 
03. 
OBE 
OS: 
03. 
03. 
03. 
03. 
03. 
03. 
OB 
03. 
03. 
03. 
03. 
03. 
O38; 


09) 607 (SO) (605 160) 160) (O05 60 OC) Si ON) ON Oy On 


0/00 
00.0 
00.0 
00.0 
00.0 
00.6 
00.6 
00.8 
00.4 
00.5 
00.5 
Oe 
O19 
01.4 
01.6 
O2RA: 
O2e1 
02.0 
02,3 


SURF 


°c 


Oo © 2 & © © Cr Cs CO On O42 On Oo OCE CPC TO LO 
©) GS! “Go VUS" GS" Go (Go) OS) Go Go Co) Co a ce 


. ° . . e . . . ° ° . . . . . . . 
md SOS, (0D Sg “SJ coy (ON) GY OG) Ee (Or OTs BO Oo er 
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STA DATE TIME DEPTH BOTTOM 12M 9M 6M SURF 
(PST) To Bot 
InM 0/00 °c 0/00. °c. 0/0Gas Ge O/O0ay C0700 =u 

27 10/12/66 0430 16.0 00:0 03.8 00.0 03.8 00.0 .03.8 00.0 03.8 00.0 03.8 
27 10/12/66 0500 16.0 00.3 03.8 00.0 03.8 00.0 03.8 00.0 03.8 00.0 03.8 
27 10/12/66 0530 16.0 01.0 03.9 01.0 03.8 01.0 03.8 00.8 03.8 00.6 03.8 
27 10/12/66 0545 16.0 01.1 03.9 01.1 03.8 01.1 03.8 01.0 03.8 00.7 03.8 
27 10/12/66 0600 16.0 01.2 03.9 00.8 03.8 00.6 03.8 00.6 03.8 00.6 03.7 
27 10/12/66 0615 16.0 01.5 03.9 01.1 03.9 01.0 03.8 00.8 03.9 00.8 03.7 
27 10/12/66 0630 15.7 02.0 04.0 02.0 04.0 01.8 04.0 01.7 03.9 00.8 03.8 
27 10/12/66 0645 15.5 02.5 04.0 02.5 04.0 02.3 04.0 02.1 04.0 01.0 03.9 
27 10/12/66 0700 15.5 04.4 04.1" 04.0 04.1 02.8 04.0 02.6 04.0 01.0 03.9 
27. 10/12/66 0715 15.5 06.2 04.3 05.3 04.2 02.9 04.0 02.5 04.0 01.4 04.0 
27 10/12/66 0730, ~ 15.26 «07.2. 04.4 06.3 04.2 04.4 04.1 03.7 04.0 00.8 04.0 
27 10/12/66 0745 15.0 09.9 04.7 07.9 04.5 05.5 04.2 03.9 04.0 01.2 03.9 
27. 10/12/66 0800, , 15:0) -11.0\. 04.8 10.0 04.7 07.6 04.4 04.3 04.1 01.1 04.0 
27 10/12/66 0815 15.0 13.3 05.1 12.6 04.9 08.1 04.4 04.5 04.1 01.4 04.0 
27 10/12/66 0830 15.0 14.6 05.2 13.2 05.0 09.7 04.6 04.5 04.1 01.3 04.0 
27 10/12/66 0845 15.0 16.0 05.4 15.2 05.1 10.4 04.7 05.8 04.3 01.2 04.0 
27 10/12/66 0900 15.0 16.8 05.5 16.0 05.2 10.8 04.7 05.9 04.3 00.7 03.9 
27 10/12/66 0915° 14.5 17.5 05.6 16.0 05.4 12.1 04.9 03.9 04.0 00.6 04.1 
27 10/12/66 0930 14.5 17.7 05.8 17.4 05.5 14.3 05.1 02.8 04.0 00.4 04.1 
27 10/12/66 0945 14.5 17.9 05.7 16.5 05.5 14.2 05.1 03.0 04.1 00.4 04.0 
27 10/12/66 1000 14.5 18.5 05.8 18.2 05.7 14.7 05.1 02.8 04.2 00.4 04.1 
27 10/12/66 1030 14.2 18.8 05.8 17.8 05.5 14.1 05.0 00.9 04.2 00.0 04.0 
27 10/12/66 1100 14.5 19.3 05.8 17.2 05.5 14.0 05.1 00.6 04.1 00.4 04.1 
27 10/12/66 1130 {14.% «1949. 05.8 16.7 05.3 12.3 05.0 00.8 04.3 00.4 04.3 
27 10/12/66 1200 14.0 20.1 05.9 15.1 05.3 10.4 04.8 03.9 04.4 00.3 04.3 
27 10/12/66 1230 15.0 20.2 05.9 12.6 05.1 06.9 04.6 04.7 04.4 00.0 04.2 
27. 10/12/66 1300 15.5 20.2 06.0 15.9 05.5 07.7 04.8 04.0 04.4 00.0 04.3 
27 10/12/66 1330 15.5 19.9 06.0 18.8 05.7 07.8 04.7 03.9 04.4 00.0 04.6 
27. 10/12/66 1400 15.5 20.3 06.1 20.0 05.9 12.3 04.7 04.4 04.4 00.0 04.3 
27 10/12/66 1430 15.7 21.4 06.2 21.2 06.1 13.9 05.1 05.4 04.4 00.0 04.3 
27 10/12/66 1500 16.0 22.0 06.2 21.8 06.2 19.9 05.9 06.9 04.7 00.0 04.3 
27 10/12/66 1530 16.0 22.1 06.2 22.0 06.2 20.1 05.9 08.8 04.9 00.0 04.4 
27 10/12/66 1600 15.5 22.4 06.3 22.3 06.2 20.5 05.9 12.7 05.0 00.0 04.3 
27 10/12/66 1630 15.5 22.7 06.3 22.7 06.2 21.1 06.0 17.4 05.4 00.0 04.1 
27 10/12/66 1700 14.3 22.7 06.3 22.7 06.2 22.0 06.1 19.9 05.6 00.0 04.2 
27. 10/12/66 1715 14.0 22.7 06.3 22.7 06.3 22.4 06.1 21.5 05.7 00.0 04,1 
27 10/12/66 1790 16200227" 06.9 22.7 06.2 22.1 06.2 21.4 05.9 00.3 04.2 
27 10/12/66 1745 14.0 22.6 06.3 22.5 06.3 21.9 06.1 08.6 05.8 00.0 04.2 


27 =: 10/12/66 1800 14.5 22.4 06.2 22.1 06.2 21.7 05.9 01.5 04.1 00.0 04.1 
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STA DATE TIME DEPTH BOTTOM 12M 9M 6M SURF 
(PST) To Bot 

In M 0/00 °c 0/00 °c 0/00 °c ofoo0 °c 0/00 °% 
27 10/12/66 1815 14.0 21.8 06.2 21584 06004 10, 1+ 05.1 01GD 04-0 v.00. uws. tT 
27 10/12/66 1830 14.0 21.5 06.0 z - O1.1- 04.1 0104 04.0  00:8° 04.1 
27 10/12/66 1845 14.0, . 20:7. 06.0 20-2 4 O56] » 02.9 ¢ 0443 0028:,04.0"° el00Tt anDh. 2 
27 10/12/66 1906, o, 14-0, - 1943% 05,7 14°49 0520 503.5" 04.1 Ole 04.1 ¢s00T9. oc04. X 
27 10/12/66 1930, 4, 4430, 5 10025 0570 09:1 a 0457 6 0305 - 04,6. 032:04.1 02%0.0004.1 
27 10/12/66 2000. .. 13:7, . 05.4 04.3 04.9 04.3 04.4 04.3 04.1 04.4 03.6 04.3 
27 10/12/66 2030, no 1345, « O8c4", 0401 O374 4 04524 0310" 04.1 O300N04.1 ©0274, 004.9 
27 10/12/66 2700, nn 1852, 4 6029 03-9 00.9 03.9 00.8 03.9 00.8 04.0 00.7 04.0 
27 10/12/66 2950, an 1340, 5 0005's 03,9 00.5 03.9 00.5 03.9 00.4 03.9 00.4 04.1 


STA DATE TIME 

(PST) 
27. 20/01/67 1730 
27. 20/01/67 1745 
27 =. 20/01/67 1800 
27 {20/03/67 1815 
27. =.20/01/67 1830 
27. ~=20/01/67 1900 
27. = 20/01/67 1930 
27. 20/01/67 2000 
2h. 20/01/67 2030 
27. 20/01/67 2100 
27 = 20/01/67 2130 
27. ~=20/01/67 2200 
27. 20/01/67 2230 
27. =—20/01/67 2300 
27. 20/01/67 2330 
27) S220701767 2400 
27. ~=—-21/01/67 0030 
27. = 21/01/67 0100 
27. =. 21/01/67 0130 
27. =21/01/67 0200 
27 21/01/67 0230 
27. Wels 0167 0300 
27 9421/01/67 0330 
27 » 21/01/67 0400 
Di qyeds OL 67 0430 
21 eee /D1 G7 0500 
27 521/01/67 0530 
27. = 21/01/67 0600 
27 24/01/67 0630 
27%. 21/01/67 0700 
27. =-21/01/67 0730 
27 24/01/67 0800 
27). 21 /08167 0830 
27 21/03/67 0900 
27. = 21/01/67 0915 
27. = 21/01/67 0930 
27. =.21/01/67 0945 
27) 2701767 1000 
27. 22 /0L%67 1015 


DEPTH 
To Bot 
In M 


13 23 
Eyes 
23 
1 Las 
La 
tee 
ere 7 
eed 
ae 7 
bees 7 
Lee) 
is ygs) 
5 Ns ps 
fe 
oe lf 
Loe) 
14.1 
14.1 
14.6 
14.6 
14.7 
14.0 
14.9 
14.9 
14.9 
14.9 
14.9 
14.9 
14.7 
14.6 
14.6 
14.7 
14.7 
14.7 
14.7 
15.0 
15.0 
e529 
1340 


0/00 
01.2 
00.8 
00.4 
00.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
09.6 
12.1 
14 
16°6 
18.4 
19.4 


BOTTOM 


“¢ 


03.8 
03.7 
03.6 
03.6 
03.6 
03.6 
03.6 
03.6 
03.6 
6 iy) 
03.5 
0325 
LO Pag 
03.4 
03.3 
03.3 
033 
0303 
03.2 
O3%2 
03.21 
O31 
0352 
03.2 
03.2 
03.2 
03.2 
0322 
O32 
03.2 
03.2 
03.1 
OS: 
04.0 
04.2 
04.3 
04.7 
05.0 
05.2 


40 


0/00 
Odin? 
00.8 
00.4 
00.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
01.9 
04.4 
04.5 
08.0 
1025 
172 


12M 


“¢ 


03.9 
03.8 
03.6 
03.6 
03.6 
03.6 
03.6 
03.6 
03.6 
eee 
03.5 
03.3 
03.5 
03.4 
i 
03.3 
03-3 
03.3 
03.2 
0302 
0332 
03.2 
0342 
03.3 
0352 
03.2 
OF 52 
03..:2 
0352 
ea 
Os 52 
O3 51 
Os 
03.3 
03.6 
03.6 
04.0 
04.1 
04.7 


0/00 
01.2 
00.7 
00.4 
00.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.5 
Ol sc 
00.5 
02.4 
03.0 
OF 7 


9M 


te 


03.9 
03.8 
ie ig 
03.6 
03.6 
03.6 
03.6 
03.6 
03.6 
MS 
03.5 
03.5 
03.5 
03.4 
03.3 
03.3 
03.3 
03.3 
03.3 
03.2 
O3e2 
03.2 
03.3 
03.3 
03.2 
03.2 
O32 
03.2 
03.2 
03,2 
03.2 
O31 
03.1 
03.1 
03.2 
03.3 
03.4 
03.6 
03.7 


0/00 
Oln2 
00.7 
00.4 
00.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.4 


6M 


we 


04.0 
03.8 
03.7 
03.6 
03.6 
03.6 
03.6 
03.6 
03.6 
03.5 
03.5 
03.5 
0302 
03.4 
03,3 
0373 
03.3 
0375 
03.3 
03.3 
03.3 
03.2 
0303 
0353 
03 22 
03.2 
03 43 
03.2 
03.2 
03.3 
03.2 
03.2 
03.1 
03.1 
O3c2 
0352 
03.2 
03.3 
03.4 


0/00 
01.2 
00.7 
00.4 
00.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


SURF 


© 


04.3 
03.8 
03.7 
03.7 
03.7 
03.7 
03.8 
03.7 
03.7 
03.7 
03.7 
03.6 
03.6 
03.5 
03.4 
03.4 
03,5 
03.4 
03.4 
03.4 
03.2 
03.8 
03.4 
03.4 
03.4 
03.4 
03.4 
03.4 
03.4 
03.4 
03.4 
03.3 
03.3 
O32 
03.2 
O322 
03.3 
03.4 
03.4 


STA 


a7 
ay 
27 
27 
27 
27 
27 
27 
27 
4) 
27 


DATE 


21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 
21/01/67 


TIME 
(PST) 


1030 
1045 
1100 
1115 
1130 
1145 
1200 
i235 
1230 
1245 
1300 


DEPTH 
To Bot 


In M 
15.0 
15.0 
15.0 
E520 
1563 
E5%3 
15.3 
1S 
E5G5 
pee) 
1555 


BOTTOM 


0/00 
20 31. 
21.0 
21.4 
21.9 
a260 
22.8 
23.00 
23.8 
24.4 
24.7 
P40 % 4] 


°¢ 


05.8 
05.7 
05.5 
05.45 
05.7 
0527 
05.7 
05.7 
05.8 
05.8 
05.9 


41 


0/00 
ey 
19 52 
20.0 
21.0 
21.9 
2205 
2238 
23.4 
24.3 
24.5 
24.8 


12M 


ee 


05.4 
05.4 
05.3 
0535 
05.2 
05.4 
05.4 
05.6 
05.6 
05.7 
O527 


9M 


0/00 
05.8 
OF a2 
07.9 
09.1 
10.7 
11.8 
16.8 
1728 
19.9 
20.8 
2176 


6M 


°C 0/00 


04.3 
04.2 
04.1 
04.1 
04.4 
04.4 01.9 
04.7 02.2 
04.6 02.0 
050 102 36 
05773403 .0 
05.2 04.6 


00.0 
00.7 
OL 
01.8 
02.0 


°C 
03.9 
03.7 
03.6 
03. 
03. 
03. 


(>) 
bo 
Coen fF FUN AN 


0/00 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


SURF 


°% 


04. 
04, 
03). 
03. 
03. 
03. 
Os. 
03. 
03. 
03% 
03. 


Ny oO Oy Ul Oy Sih Gy Si Bh (OO; 


STA 


phe HE 
Zou 
251 
eax 
2k 
251 
251 
25) 
25k 
Zo 
Zou 
Zoi 
25M 
Zo 
251 
251 
251 
Zoi 
jo) 


DATE 


15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 
15/02/67 


TIME 
(PST) 


0030 
0100 
0130 
0200 
1900 
1930 
2000 
2015 
2030 
2045 
2100 
2415 
2130 
2145 
2200 
2230 
2300 
2330 
2400 


Depth 
to Bot 


In M 
07. 
07. 
One 
07. 
06. 
OF 
Os 
07. 
Ove 
Oe 
07. 
Oni 
ONE 
07. 
O7e 
Ove: 


di StS Gh Ol G1 Olas Oi Dt Og SO Oe ete 


oO 
~ 
~ 


OF oy 
07.7 


12M or Bot 
0/00 % 
29.3 06.4 
29.4 06.4 
29.5 06.3 
29.7 06.3 
04.5 04.2 
03.9 04.1 
05.2% 0462 
05.35 Q452 
06.0 04.2 
12.0 04.7 
14.3 04.9 
18.3) 05.2 
20,3. 0525 
22.7, 0541 
26.217 0559 
26.4 06.0 
27.4 06.2 
28.2 06.3 
29.0 06.3 


42 


9M 


0/00 °c 


6M 


0/00 °c 

11.9 04.5 
11.9 04.5 
14.1 04.6 
15.2 04.4 
03.0 04.1 
02.9 04.0 
02.6 03.9 
02.7 03.8 
02.7 6329 
02.8 03.8 
03.2 03.9 
03.0 03.8 
03.5 03.9 
04.1 03.9 
04.8 03.9 
05.8 03.9 
08.0 03.9 
08.8 04.1 
09.6 04.3 


3M 


0/00 
04.9 
04.0 
02.9 
01.6 
0253 
02.4 
02.0 
02.0 
02.2 
0244 
02a 
02.2 
02.1 
0150 
01.0 
01.1 
LO) Res 
01.9 
03.4 


“@ 

03.9 
03.8 
03.6 
03.4 
04.0 
03.9 
03.8 
03.8 
03.8 
03.8 
O5.7 
03.7 
03.7 
03.7 
03.6 
03.6 
03.5 
03.6 
03.7 


SURF 


0/00 
00.0 
00.0 
00.0 
00.00 
01.6 
oh i 
00.9 
00.7 
00.6 
00.5 
00.5 
00.4 
00.6 
00.6 
00.5 
00.3 
00.3 
00.1 
00.1 


=e 


03.4 
03.2 
03.1 
03.1 
03.9 
03.8 
03.8 
03.5 
03.5 
03.6 
03.5 
03.5, 
03.5. 
03.5 
03.5 
03.4 
03.4 
03.4 
03.4 


STA 


27 
2) 
27 
27 
Zh 
27 
27 
Zu 
Zi 
27 
ya 
ea) 
745 
27 
27 
27 
27 
27 
27 
27 
27 
21 
24 
27 


DATE 


17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
17/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 
18/02/67 


TIME 
(PST) 


1800 
1830 
1900 
1930 
2000 
2030 
2100 
2130 
2200 
2230 
2300 


2330: 


2400 
0030 
0100 
0130 
0530 
0600 
0630 
0700 
0730 
0800 
0830 
0900 


DEPTH 
To Bot 


In M 
13.0 
13.0 
1265 
12.8 
13.0 
13.0 
13i.0 
13:53 
IGS 
13s 7 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
50) 
15.0 
15.0 


BOTTOM 


0/00 
O27 
01.8 
01.8 
01.1 
00.9 
00.8 
00.9 
00.6 
00.5 
00.4 
00.4 
00.3 
00.9 
01.0 
ORL 
01.2 
03.8 
05.0 
08.0 
10.6 
125 
15.0 
Lie 
18.3 


te 


03.7 
03.6 
03.5 
03.4 
03.4 
03.4 
63.3 
03.3 
03.2 
03.2 
03.3 
03.4 
Q3.a 
03.3 
03.3 
03.3 
03.4 
03.6 
03.9 
04.2 
04.3 
04.6 
04.9 
O52 


43 


0/00 
0250 
01.8 
01.6 
OL.e 
00.9 
00.8 
00.9 
00.6 
00.4 
00.4 
00.4 
00.3 
00.4 
00.9 
00.8 
01.0 
03.4 
04.6 
05.6 
08.2 
11.6 
13.6 
15.5 
17.4 


12M 


ele 


03.7 
03.6 
03.5 
03.4 
03.4 
03.4 
03.8 
03.3 
03.2 
03.2 
03.3 
03.1 
03-2 
03.2 
03.3 
0352 
03.3 
0355 
O37 
03.9 
04.2 
04.4 
04.7 
05.0 


0/00 
O2 a. 
01.7 
01.5 
00.9 
00.7 
00.8 
00.9 
00.4 
00.4 
00.3 
00.4 
00.3 
00.3 
00.4 
00.2 
00.6 
O2F1 
OZR 
02.8 
03.9 
04.5 
Oil 
07.2 
14.3 


9M 


a 


03.6 
03.5 
6365 
03.5 
03.4 
03.4 
03.3 
03.3 
03,2 
03.3 
03.3 
O32 
O}S isk 
03.1 
03.2 
03.2 
O32 
03.3 
03.4 
03.5 
0355 
03.7 
03.9 
04.6 


0/00 
01.8 
01.4 
01.5 
00.9 
00.7 
00.8 
00.7 
00.3 
00.2 
00.3 
00.2 
00.3 
00.3 
00.2 
00.2 
00.3 
00.7 
01.2 
0173 
O2F 
O22 
02.8 
02.7 
02.9 


6M 


~¢ 


03:5 
03.5 
03.5 
03.4 
03.4 
03.3 
0353 
03.3 
03.2 
03.3 
03.3 
03.2 
Osu 
Oi Pa 
O32 
03.2 
02.9 
O3 a1 
03.2 
03,2 
CO 
03.3 
03.4 
03.6 


0/00 
01.5 
01.4 
01.5 
00.6 
00.7 
00.5 
00.3 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.2 
00.0 
00.0 
00.0 
00.0 


SURF 
ac 
03.5 
03.5 
03.5 
03.4 
03.4 
03.4 
03.4 
03.3 
03.2 
03.2 
03.3 
03.2 
03.0° 
03.0. 
03.1 
03.0 
02.7 
02.9 
02.9 
02.9 
02.8 
02.9 
03.1 
03.3 


STA 


27 
27 
27 
27 
27 
27 
27 
27 
27 
ea 
ra 
27 
Peli 
27 


DATE 


10/03/67 
10/03/67 
10/03/67 
10/03/67 
10/03/67 
10/03/67 
10/03/67 
11/03/67 
11/03/67 
11/03/67 
11/03/67 
11/03/67 
11/03/67 
11/03/67 


TIME 
(PST) 


1800 
1900 
2000 
2100 
2200 
2300 
2400 
0600 
0700 
0800 
0900 
1000 
1100 
1200 


DEPTH 
To Bot 
In M 


14.0 
14.0 
13,5 
13.0 
13.0 
£30 
13.5 
15.0 
15.0 
14.0 
14.0 
5 Is Ps) 
14.0 
14.0 


BOTTOM 


0/00 
1 ey Ges: 
¥3.5 
19.7 
£9.58 
09-2 
00.0 
00.0 
00.0 
00.8 
07.0 
12.4 
16.4 


Sonepat 


ae 


% 


O52 
05.2 
05.2 
05.2 
04.3 
03.4 
03.4 
03.2 
OS 
04.0 
04.8 
05.6 
05.8 
05.6 


44 


0/00 
(Be 
18. 
1 
18. 
03. 
00. 
00. 
00. 
00. 
06. 
Ze 


NOF °F Oo CeO -O (Cx  Oe OMOorS 


12M 


2G 


OD: 
04. 
05. 


05 


04. 
03. 
03. 
03% 
03. 
03) 
04. 
05. 
Oo. 
05. 


vs wsawe uw nN S| S&S So So fK'’ OF S 


OM 
0/00 °c 

06.9 04.2 
13.3 7O4%4 
17.6 04.8 
06.3 04.2 
01.0 03.5 
00.0 03.4 
00.0 03.4 
00.0 03.2 
00.8 03.4 
04.3 ©0347 
08.8 04.5 
13.2) 90562 
11.8 05.2 
01.3 04.8 


6M 


0/00 ° 


02.0 
08.8 
OOFy/ 
00.5 
01.0 
00.0 
00.0 
00.0 
00.5 
02.6 
06.5 
OMe 
00.7 
O13 


C 

03.8 
04.1 
04.2 
03.6 
03.5 
03.4 
O35.65 
03.2 
03.4 
03.6 
04.3 
04.8 
04.6 
04.7 


SURF 
0/00 °c 
00.0 03. 
00.0 03. 
00.0 03. 
00.5 03. 
00.5 03. 
00.0 03. 
00.0 03. 
00.0 03. 
00.5 03. 
O17 \'03, 
01.0 03. 
00.5 04. 
00.7 04. 
00.5 05. 


Oe NOP ON ONO! jt 1 On sO ON Neh 


STA 


DATE 


21/04/67 
21/04/67 
21/04/67 
21/04/67 
21/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 
22/04/67 


TIME 
(PST) 


1730 
1800 
1830 
1900 
1930 
0500 
0530 
0600 
0630 
0700 
0730 
0800 
0830 
0900 
0930 
1000 
1030 
1100 
1130 


DEPTH 
To Bot 
In M 


13.3 
13.3 
12.0 
10.0 
09.3 
14.3 
14.3 
14.0 
14.0 
13':6 
135 
1339 
13.3 
13.3 
13.3 
13.0 
12.5 
13.0 
13.0 


BOTTOM 


0/00 
12.3 
13.1 
10.6 
00. 
08. 
10. 
11. 
13; 
14, 
14, 


yw Oo fF UW FEF ws oO 


% 


07.8 
07.7 
07.3 
06.8 
OF a2 
07.2 
O7 52 
07.3 
07.3 
07.5 
07.4 
07.0 
06.9 
07.3 
07.6 
07.4 
07.4 
07.3 


45 


0/00 
12.4 
12.2 
V2.7 
10.2 
08.0 
09.2 
TE,0 
ile p4 
14.0 
14.3 
11.0 
07.2 
00.6 


12M 
me 
07.7 


0/00 
08.0 
05.5 
03.4 
00.8 
00.0 
0657 
07.7 
09.8 
10.7 
12.8 
11.4 
09.1 
04.8 
00.6 
00.0 
00.0 
00.0 
00.0 
00.0 


9M 


re 


07.1 
07.0 
06.9 
07.3 
07.8 
07.5 
07.4 
07.3 


0/00 
00.8 
00.5 
00.8 
00.4 
00.0 
04.7 
05.2 
08.5 
O7.7 
07.9 
05.2 
02.4 
01.2 
00.6 
00.0 
00.0 
00.0 
00.0 
00.0 


6M 


%E 


07.5 
07.2 
07.0 
06.9 
06.9 
06.9 
06.9 
07.0 
06.8 
06.9 
06.9 
06.9 
06.8 
06.9 
07.3 
07.9 
07.5 
07.5 
07.3 


0/00 
00.0 
00.0 
00.3 
00.4 
00.0 
02.1 
02.0 
03.7 
02.0 
01.0 
00.8 
00.8 
00.9 
00.6 
00.0 
00.0 
00.0 
00.0 
00.0 


SURF 


"C 


O7. 
Ow. 
07. 
07. 
07. 
06. 
06. 
06. 
06. 


Nn nNOUOUCOMOWCUCOOUMLDLUCOUN 


STA DATE 


251 20/05/67 
251 20/05/67 
251 20/05/67 


TIME 
(PST) 


0700 
0730 
0800 


DEPTH 
to Bot 
In M 


06.8 
06.8 
06.0 
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12M or BOT 
0/00 °c 
00.0 10.0 
00.0 10.1 
00.0 10.0 


0/00 


6M 


0/00 °c 

00.0 10.2 
00.0 10.2 
00.0 10.1 


3M SURF 


0/00 °c 0/00 °c 


00.0 10.2 00.0 10.3 
00.20)" 10.27% 007;0re10¢8 
00.20)" 10.19) 00.0 re10<3 


STA 


SS ae a a ae) 


Zou: 
Zo. 
251 
21 
21 
ZL 
251 
251 
paspk 
251 
Zook 
Zo 
Zp) 
251 
251 
251 
251 
7a3)) | 
251 
251 
ZoL 
224 


DATE 


25/08/67 
25/08/67 
25/08/67 
25/08/67 
25/08/67 
25/08/67 
25/08/67 
25/08/67 
25/08/67 
25/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 
26/08/67 


TIME 
(PST) 


1930 
2000 
2030 
2100 
2130 
2200 
2230 
2300 
2330 
2400 
0030 
0100 
0300 
0330 
0400 
0430 
0500 
0530 
0600 
0630 
0700 
0730 


DEPTH 
to Bot 
In M 


07.0 
07.0 
07.0 
07.0 
07.0 
07.0 
07.0 
07.0 
07.0 
07.0 
07.0 
06.5 
05.0 
05.0 
05.0 
05.0 
05.0 
05.3 
05,3 
06.0 
06.0 
06.0 


12M or BOT 


0/00 
25 od 
28 ok 
28.3 
28.3 
28.4 
28.4 
28.4 
28.4 
28.3 
28.2 
28.3 
27.9 
16.0 
11.4 
07.9 
00.5 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


fe 


11.6 
1.9 
12.0 
12;.1 
121 
1/472 
Ldiez 
125 2 
12.0 
P22 
12.8 
12.2 
1551 
L657 
16.7 
18.2 
6.2 
18.2 
18.3 
18.3 
18.3 
18.8 
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00.0 
00.0 
00.0 


18.3 
18.4 
18.8 


0/00 
00.2 
00.8 
00.6 
00.7 
00.3 
01.0 
03.2 
O12 
01.8 
01.2 
03.1 
03.0 
02.4 
01.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


00.2 
00.2 
00.4 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.8 
02.2 
O11 
00.8 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 


STA 


28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 


DATE 


28/08/67 
28/08/67 
28/08/67 
28/08/67 
28/08/67 
28/08/67 
29/08/67 
29/08/67 
29/08/67 
29/08/67 
29/08/67 


TIME 
(PST) 


1800 
1900 
2100 
2200 
2300 
2400 
0100 
0200 
0700 
0800 
0900 


DEPTH 
to Bot 
In M 
08.5 
09.0 
09.0 
09.0 
09.0 
09.0 
09.0 
09.0 
08.0 
O/E 
07.0 
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12M or BOT 


0/0 °c 

2553-26-7 
ao 6 16.5 
26.4 16.0 
26.8 15.3 
PAT Peal BANS 72 
Beet 1520 
Dy ec nh ae) 
beh Gok Se 
00.4 18.3 
00.0 18.5 
00.0 18.5 


6M 
0/00 °c 
i be pa 
13-370 
Wai 
pe es es 
13.8 17 
L823 7 
26.9 15 
O457 aie 
00.4 18 
00.0 18. 
00.0 18. 


. ° ° ° . ° ° . . 
CAS OT SOO INS ONG SS OG" oS 


0/00 °c 


00.5 
00.9 
01.4 
09.6 
01.3 
O27 
O2 87 
03.1 
00.3 
00.0 
00.0 


18.6 
18.9 
15:3 
Uf 
18.4 
15.3 
18.2 
1853 
18.3 
18.4 
185 


SURF 
0/00 °c 
00.0 19. 
00.0 19. 
00.0 18. 
00.0 18. 
00.0 18. 
00.0 18. 
00.0 18. 
00.4 18. 
60.3) 18. 
00.0 18. 
00.0 18. 


UP MEST ROP COOP Go Ue ee "Ur "Ove COM 


STA 


27 
27 
27 
27 
27 
27 
va 
raf 
27 
27 


DATE 


13/01/68 
13/01/68 
13/01/68 
13/01/68 
13/01/68 
13/01/68 
13/01/68 
13/01/68 
13/01/68 
14/01/68 


TIME 
(PST) 


1730 
1800 
1830 
1900 
1930 
2000 
2030 
2100 
2130 
0800 


DEPTH 
to Bot 
In M 


18.0 
18.0 
18.0 
18.0 
17.0 
15.0 
T5.0 
15.0 
13.0 
17.5 


BOTTOM 
0/00 °c 

24.8 05.3 
24.3 05.1 
23.3 04.9 
21,7 1/0456 
06.5 02.4 
04.0 02.1 
02,8) Oise 
00.4 01.6 
00.0 01.8 
14-290 °04,5 
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° 


05:1 
01.6 
01.8 
01.9 
02.1 
02.0 
01.8 
01.6 
01.8 
04.0 


9M 


0/00 ° 


03.1 
O13 
02.1 
02.2 
04.2 
03.0 
270 
00.4 
00.0 
11.0 


C 


O27 
Ode 
Ol. 
Ol. 
028 
O27 
01. 
ibe 
OL. 
O3F 


Cv C08 ON (O5 OO) fH Oo oF Coy 


6M 


0/00 


01. 
Ove 
OL. 
02. 
03. 
02. 
OL, 
00. 
00. 
08. 


8 
il 
7 
2 


NOs NO ae 


ie 


On 
Ol. 
Om 
Ol. 
02. 
Ole 
01. 
Ol. 
Ol. 
03. 


8 
7 
7 
7 
0 


Op OO) ON COR 


0/00 


00. 
00. 
OL; 
01. 
02. 
02. 
Oke 
00. 
00. 
Ol. 


4 
5 
0 
i 


a 0 FE Mm NM & 


SURF 


°¢ 


01.6 
01.6 
Oy 
01.8 
01.8 
01.8 
01.9 
HEAT 
01.8 
02.4 


1 ey 


aay heat 
By Meee, © 


sha ae 
GAG hath, 1.20 
©, 50 yhphO 218G of 00 
€.10 ake G.Q ge. fo: 
C0 Rail Reg 98.10 


Gh Dy Gam) 
8,19 ha Gh 


<r 


it 1 Oy Rade 


v . £9 . 45h ; 


oe 4; 


fg I [Se 48 ' 
oh iy /Aalbs 2s 


ee 


2.10! dg aoe 


U iggd? aaa. nai te 
) haath T.§9. at. 80 
ohadO B.HG gh 20 


(a qvaao 9. i aie 
#, 10 (nOyho i, A oh.00 
Te 1) obeft® BE0 oO. 1 
manny 07,0 


ie 
et ae ‘sen. 
aye ce 
told Fe 
We Hatt 
00.0. Ws 


+7 


Pe ee MMe a 
i, @ 7 di i a “cw es , . 


aa aay? vr : re a> by 4 y Eee 


me Bie 
5 pat ie 
" nn, 
ie eRe 
; ae 
" 
i 
“a , 
<4 ; i a 


DATA RECORD 


MES BY ah a He BB 


MAIN ARM 
NORTH ARM 
MIDDLE ARM 
LADNER AND SEA REACHES 


STA 


O01 


02 


~ 04 


06 


08 


10 


02 


04 


06 


08 


10 


iit 


13 


02 


04 


06 


08 


10 


11 


8NOR 


DATE 


23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 


12.2M 

0/00 °c 

SL gas 
14.6 14,0 
08.9 15.8 
04.4 16.8 
O43 ‘16x6 

a 

Oo) TRE 
61:8. Az 2 
00.0 17.7 


2158 
OF oak 


12.7 
04.6 


O22 


Oro: 


06.9 


00.0 


(Behe 


08.6 


02.5 
01.0 


00.9 


00.0 


a8 


12.6 
16.2 


1629 


14.4 
Gr 


17.3 


iN syrat 


16.5 


18.0 


10.4 


14.8 


UZ oat 
17.6 


idles 


AT 


Lia 
07.0 


O2e3. 


01.8 


Ones9 


00.0 


00.0 


00.2 


ibe 
16. 


ie 


syle 


Vr 


Wife 


0/ 


O2F 


4.6M 
00 


7 


“c 


TES 


3.0M 
0/00 


16,2 14.6.,03.0 17.6 


Zio 


03.0 


02.4 


O17 


Qaeer2 


05.0 


02.6 


02.2 


O15 


00.0 


00.0 


00.0 


06.3 


02.7 


00.9 


00.3 


00.1 


00.0 


00.2 


°c 


14. 


ie 


NOY 


aly/c 


igs 


Gs 


Wis 


Wits 


ie 


is 


Wife 


8s 


16. 


Iie 


ie 


Ws 


uEyEe 


ie 


An/E 


SURF 
0/00 


Oe 7) 


01.8 


OMe? 


01.2 


00.6 


02.4 


02.1 


O85 


00.7 


00.0 


00.0 


00.0 


O22 


01.6 


00.6 


00.3 


00.0 


00.0 


00.2 


OG 


ihe 


ike 


Wife 


ihc 


Wie 


Ife 


iy) - 


BLT: 


Wi ¢ 


iy 


hc 


Le. 


Wie 


Le 


kif 


aByhe 


ithe 


ie 


17. 


STA 


8Cen 


8Sou. 


10 


13 


13A 


DATE 


23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 
23/08/71 


TIME 
PST 


1446 
1447 
1449 
1451 
1456 
1458 
1505 
1507 
1527 
1529 
1540 
1542 
1547 
1549 
yw) 
1602 
1612 
1614 
ay ily. 
L719 
1720 
OW PAs 
1727 
1729 
1735 
1742 
1745 
1747 
1749 
1754 
1756 
1758 
1800 
1807 
1808 
1853 
1902 
1903 


12.2M 


0/00 


03.3 


18.8 


00.1 


28.6 


29344 


2748 


24.5 


HS\e 5) 


00.0 


°c 


16.8 


13.2 


NY AELS 


10.2 


17.5 


15.2 


54 


9.1M 


0/00 


01.9 


01.6 


00.8 
12.9 
13.8 
00.0 


OLe2 
01.2 


°c 


Lis 


eS 


6.1M 
0/00 


01.1 


01.6 


00.8 


2029 


17.0 
05.9 


00.7 


00.0 


00.0 


00.0 


00.0 


°c 


17.4 


pi ie 


Vs7 


3.0M 


0/00 


% 


SURF 


0/00 


00).9-4-17.6.4.00.2 


00.3 
01.0 


00.1 


O75 


03.9 


01.0 


00.2 


00.0 


10.8 


iS 


07.4 


03.4 
00.0 


00.4 


00.0 


00.0 


00.0 


Li? 
IFT) 


17.6 


16.6 


16.8 


17.8 


LAT 


00.3 


01.5 


00.7 


00.2 


00.1 


00.0 


01.2 


OFC 


01.1 


00.0 
00.0 


00.0 


00.0 


00.0 


00.0 


°c 


17.6 


Iie ts 


WY ST 


ee 


17.4 


ne A 


18.0 


Liss 


i733 


55 


STA DATE TIME P2.2M 9.1M 6.1M 4.6M 3.0M SURF 
PST 0/00 °c o/oo “c 0/00 “ce. 6/00 °¢ DOG 9.0 yO 

15 23/08/71 1908 00.0 17.5 00.0 17.5 0050 Hars “Oo 19s 
23/08/71 1909 00.0 17.5 

15 23/08/71 1919 01.9 17, 

15 23/08/71 1925 03.4 16, 

id ' 3/08/74 1929 ORS" 16.0 Goa aT 0000 Ws ow 17.4 
23/08/71 NOD 11957 43, 

1323/08/71 1939 2A 17 O28 16,0 0002 4754 00.0 17% 
23/08/71 Was? 25.6 21s 

11 23/08/71 1952 266 11.8 ahoB 15.2 0057 17.1 00.0 16:8 
23/08/71 1955 26.7 10, 

C4 —- 24/08/71 0527 00.0 16.8 00.0 16.8 
24/08/71 0528 00.0 16.8 

C2 24/08/71 0542 00.0 16:9 00.0°' 16.9 00.0 16.9 00.0 16.9 
24/08/71 0543 00.0 16. 

Cl 24/08/71 0552 00.0 16.9 00.0 16.9 

Cl =. 24/08/71 0750 O00 “P75 Oecd. 1755 

C2. 24/08/71 0756 WOU ree 00,0 17.9 

C5 24/08/71 0807 00.0 Te? "00.0. 17.2 
24/08/71 0808 60.0 17.2 

C6 =. 24/08/71 0813 COO 1752 “OL0 1752 O0.0 Fhe 00.0 (17.2 
24/08/71 0814 00.0 17. 

17 24/08/71 0816 BOC 17 2 00.0 G7. 2 GUL0? Tt7- “Oolg? “iy 
24/08/71 0818 00.0 17. 

16 24/08/71 0822 G0310 27.2 00.0 1722 00.0) 172 00.0? T72 
24/08/71 0824 00.0 17. 

15 24/08/71 0829 OPO" F164 7a9"O0l0 17.2 GLO? 1722? ‘OOo 1713 

14 24/08/71 0833 L25e: Gos O00 40? Colo" 1772" Ool8° 1722 
24/08/71 Oe35_ 220 12, 

C4 24/08/71 0838 00.0. Lye? Op.G). 176 
24/08/71 0839 O57 9" 16.6 

C7? 24/08/71 0843 00.0 17.5 00.0 .17.5 
24/08/71 0844 00.0 17.5 

13. 24/08/71 0847 06.7 15.7 Viis0g Thil e Odin 1 aS 
24/08/71 0850 26,4 10.7 

in’? 2ayos771 0853 1636 1258 0077 17.2 Udo 17.2 
24/08/71 0856 275 LoVe 

10 24/08/71 0858 00.8 17.1 00.0 17.5 


STA 


10 


wal 


ies 


14 


15 


16 


DATE 


24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/71 
24/08/72 
24/08/72 
24/08/72 
24/08/72 
24/08/74 
24/08/72 


TIME 
PST 


0859 
0903 
0904 
0905 
0906 
0908 
0910 
0912 
0917 
0919 
0924 
0926 
0930 
0932 
0934 
0937 
0941 
0943 
0947 
0949 
0952 
0954 
1003 
1004 
1012 
1013 
1015 
1130 
1143 
1144 
1147 
1149 
ists 
1154 
1156 
1202 
1204 
1207 
1210 


12.2M 
0/oo °% 


NO ABS 8 


22.8. (118 


ZO Ors 


Teg! 


0/00 °c 


28. 


28% 


Pei) & 


be 


26. 
06. 


09. 


00. 


lee 


Nor 
labs 
04. 


Ter 


09. 


10. 


10. 


10. 


10. 
IS) 


ave 


iLL}, 


125 


ae 
14. 
Nn 


as 


6.1M 
0/00 


MS S| 


26.6 


26.9 


21.0 


Zale) 


By oe 


21.4 


09.8 


00.2 


00.0 


00.0 


04.4 


00.0 
TOR? 


08.6 


OS )677 
02.4 


O5n 


% 


ILE 


LOK 


OK 


10. 


OR 


Ne 


ise 


12 


14. 


NG) 


Mle 


Gs 


Gr 


tye 


= 


1s y(0, 


5). 


1N{5) « 
16. 


Or 


00. 


00. 


02. 


ibyic 
16. 


00. 


Oe 


00. 


00. 


00. 


00. 


00. 


00. 


00. 


00. 


00. 


00. 


Ol. 


Ol, 
OL 


Ons 


5 


SURF 


°c. 0/00 
17.4 00.0 
17.4 00.1 
16.9 00.1 
12.6 00.0 
Laide O01 
17.2)\,00..6 
16.7 00.3 
1722 O02 
16.8 00. 

16.9 00.0 
17.0 00.0 
16.9 00.0 
17.4 00.0 
17.5. 00.0 
Va 00.0 
18.0 00.0 
17.4 00.0 
7% 00.4 
17.0 00.5 
174119\00.9 
V7 SOAOK. 


°c 


bef 


ws 


Wei 


MW 
ies 


Fi 


17; 


Wi 


Lif 


ilyfe 


le 


doi 


les: 


AuylA 


ie S 


NS? 


ILpe 


Life 


Whee 


Zee 


IA 


57 


STA ‘DATE TIME 12.2M 9.1M 6.1M 4.6M 3.0M SURF 
Pst of00 -c. O/00700,  O/00 so. 0/00" c Couric, O/om eC 

4 24/08/71 1213 PinGe LOce) 2058, dead a ga gi de 
24/08/71 Wise 227.9 10,1) 

6 24/08/71 1220 16,6 1229 03.6, 16.3 02.3 16.6 00.9 17.0 
24/08/71 1223 25.6 10.6 

8 24/08/71 1228 05.3 16.0 02.1 16.9 Gis) 16.9. 00.3. 17.2 
24/08/71 1230, 08.5 15.2 

10 24/08/71 1234 POT Gk) 0G? 1160 Oise l6.9 Ole teed 

11 24/08/71 1239 08.9. 15.1 Olese 47.0, 01.1. 16.9 
24/08/71 1241 17.8. 13.0 

13. 24/08/71 1244 02.5. 16.6 OOnGe 170. 00.3. 27.4 
24/08/71 1246 766 13.2 

14 = 24/08/71 1252 02.3 16.9 00.2 17.2 GOc0 et OOO! h 7.1L 
24/08/71 1754. 0953. 15:2 

15 24/08/71 1256 01.7. 16.8 00.5 17:0 Goc07 P7 el t00c. det 
24/08/71 1258 «©6051 15.9 

16 =. 24/08/71 1304 60.0) 17.2 COLO. 17.27 00,0) lee 
24/08/71 1305 00.07 1722 

ML =. 26/08/71 0606 00.6 16.2 00.6 16.2 

Ml —s.26/08/71 0700 00.8 16.9 00.8 17.1 

Ml 26/08/71 0722 G15" 17.0 
26/08/71 0724 02.3 16.9 

Ml =. 26/08/71 0730 Oar 16.7, .00.7 “Treo 
26/08/71 0746 0437) (16.5 

Ml 26/08/71 0800 O52, 16.6 (Of.0.. 17c8 
26/08/71 0816 0675 1611 00.8 1726 

M2 26/08/71 0830 OOst. 16:9 00,0 1720 

Ml —- 26/08/71 0839 0648 616.4. 01,0) 17.2 
26/08/71 0900 07.6 15.9 01.0 16.9 

Ml. =. 26/08/71 0930 09.5. 15.9 00.8. dyer 
26/08/71 1000 10.6 15.8 00.8 17.1 

M2 26/08/71 1010 O00: 17228 DOLD bree 

Ml 26/08/71 1011 noone 

M2 26/08/71 1100 HOD ieee DOL) tae 
26/08/71 1101 GOLOV Lae 

M2 26/08/71 1150 00.01 47.2 “2000. Pe? “H0.0) aa 

Ml =. 26/08/71 1312 06.3, 17.0 0070 ers 

Ml 26/08/71 1317 00.0 18.0 00.0 18.0 


58 


STA DATE TIME 12.2M 9.1M 6.1M 4.6M 3.0M SURF 
PST’ 0/00-—“C Of 002+ Coe 0 00 Gabe LOO E OF OO Cains LO0enen 
M2 26/08/71 1322 0020, 41728 )00M 18.0 
26/08/71 1323 00.0 17.8 
N6 26/08/71 1346 00.0 18.4 00.0 18.4 
26/08/71 1347 00.5 18.0 
N5 26/08/71 1352 T2e7 pioes O12. 17.6, 0026 11830 
ee ee ee ee ee ee ee 
N7 27/08/71 0540 00.0 16.6 00.0 16.5 00.0 16.5 00.0 16.4 
27/08/71 0542 00.0 16.6 
N6 27/08/71 0548 00.0 16.4 00.0 16.3 
27/08/71 0549 00.0 16.4 
N5 27/08/71 ~—- 0556 01.7 16.6 00.5 16.6 00.2 16.6 
0558 08.2 15.8 
N4 27/08/71 0602 .Su 00.7 16.6 00.4 16.5 
27/08/71 0603 01.4 16.6 
N3. 27/08/71 0608 02,7 16.38 “Ol.6 (Lain 
27/08/71 0609 08.4 15.5 
N2 27/08/71 ~— 0613 13.2 14.5 03.9 16.0 
27/08/71 0615 2h 2. S 
Nl 27/08/71 0622 26.8) 11.89 09.0) 1573 
27/08/71 0624 26.9 11.5 
N2 27/08/71 0629 13.2 14.5.03.9 +1682 
27/08/71 0630 2h atenl? <3 
N3 27/08/71 0634 O55 "16101. 4) bod 
27/08/71 0635 09 220015.3 | 
N4 27/08/71 0640 Clol lG27) 0074 BlGes 
27/08/71 0641 O378116.4 
NS 27/08/71 0645 LLch 1429" 0249.16.3 00.2 16.7 00.0 16.5 
N6 27/08/71 0652 (Gm) 00.0 16.9 00.0 16.9 00.0 16.9 
N6 27/08/71 0658 00536. 17,3 00:84. 47.30 .00.47.7.8 
27/08/71 0707 On. Ome lg. 
27/08/71 0716 O13) a7 
(7m) 
N5 27/08/71 ~—0723 03-14 17.e 00.8: 27083 0006, 4.7.0 
27/08/71 0725 08.3 16.0 


7 
N4 27/08/71 0729 a 05.1 16,.6 O2Z¢1 . 1742980123 1731 


STA 


N3 


N2 


Nl 


N2 


N3 


N4 


N5 
N6 


N7 


N6 


N5 
N4 


N3 


N2 


N1 


N2 


N3 


N4 


N5 


N6 


DATE 


27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 


27/08/71 
27/08/71 
27/08/71 
27/08/71 


TIME 
Pot 


0736 
0738 
0743 
0744 
0752 
0753 
0759 
0801 
0804 
0806 
0812 
0813 
0817 
0823 
0824 
0840 
0842 
0859 
0900 
0907 
0913 
0915 
0920 
0922 
0927 
0928 
0937 
0940 
0946 
0947 
0952 
0953 
0956 


1001 
1003 
1007 
1008 


12.2M 
0/00 °% 


O08 3 1 7e2 


0/00 ° 


0920" 1650) 
(8m) 


00,3: (17.2 


0855 
(8m) 


16.9 


TLYAG She abies 
(8m) 


RZ  4n9 


39 


6.1M 


0/00 
19.4 


Ze oAl 


24.0 


alee 
19.6 


10.3 


02.5 
00.5 


00.3 
00.4 
04.4 


15.2 


20.7 


(eh) 


Sd 
Zoe 


20.9 
18.2 


ka 22 


00.6 


°c 


13.8 


13.6 


11.9 


13.5 
13.5 


15.4 


16.8 
If 674 


Udine 


17.6 


16.8 


14.7 


13.8 


13.0 


ey 
12.7 


13.8 


14.1 


Ips )e a6) 


17.1 


4.6M, 
O/OD% * %e 


3.0M 


0/00 


°c 


SURF 
0/00 


OD 


M0ce Mood. D2 dO 


16.7 


23.8 


L769 


Lhe 7 


05.0 


01.4 
00.3 


00.3 


12.3 


00.5 


US) 572 


124 


14.3 


ILS) 374 


17.2 


08.0 


1250 


09.0 


02.9 


01.6 


10.4 


16.3 


09.4 


06.3 


02.1 


01.5 


00.3 


USFS 


16.4 


WT 2 


17.0 


17.1 


STA 


N2 


N3 


N4 


N5 


N6 


N6 


N5 


N4 


N3 


N2 


N1 


N2 


N3 


N4 


N5 


N6 


N7 


N6 


N2 


N3 


DATE 

27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 


27/08/71 


27/08/71 


TIME 
PST 


1025 
1027 
1031 


1036 


1042 
1044 
1048 
1050 
1217 
1218 
1223 
1225 
1229 
125% 
1237 
1238 
1243 
1244 
1252 
1253 
1300 


1305 


1332 


1316 
1318 
1324 
1326 
1345 


1356 


1358 


1412 


1419 


12.2M 
0/00 Cc 


19.0 14.2 
(8m) 


60 


21.8 


as ee 


Za8 
23.2 


21.9 


20.3 


17.9 


09.1 
00.2 


08.0 
23.2 


2264 


14.8 


peop b 


17.6 


14.8 


14.2 


13.5 


12.9 


a2 .1 
2.9 


13.3 


13.8 


14.4 


16.0 
18.6 


16.0 
13.0 


ATs gs | 


3.0M 


0/00 


ae 


SURF 
0/00 


20 4 iGo Rhee 


14.9 


lZ.2 


01.8 


17.3 


14.7 


08.6 


Oke 


00.4 


00.2 


00.5 


IAG IL 


08.7 


15.4 


15.4 


17.0 


LeU 


1S. 


17.9 


15.9 


ise 


1533 


iS. 


15.9 


17.4 


Siz 


15.8 


05.1 


00.7 


OE? 


00.5 


00.6 


04.8 


08.0 


14.4 


07.0 


03.7 


Or.7 


01.1 


fe 


16.5 


UV /esal 


Live 


LT 2 


17.8 


Vig 


18.6 


18.2 


17.7 


lisa 


STA 


N4 


N5 


N6 


N3 


N4 


N5 


N6 


N1 


N2 


N3 


N4 


N5 


N6 


DATE 


27/08/71 


27/08/71 


27/08/71 
27/08/71 
27/08/71 


27/08/71 


27/08/71 


27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 
27/08/71 


27/08/71 


27/08/71 
27/08/71 


TIME 
PST 


1426 


1432 
1434 
1439 
1441 
1452 
1453 
1457 


1503 
1505 
1510 
1511 
1532: 
1532 
1538 
1539 
1543 
1545 
1549 
15S, 
1554 
1556 
1600 
1602 


12.2M 


0/00 


fe) 


C 


9.1M, 
0/00 Cc 


UO i438 
(7.5m) 


2200 
(7m) 


We IP 


LOR 3 Ua 2 
(8m) 


PAO ests) | WS yaxs' 
(7m) 


I) = WAY 
C725m) 


61 


6.1M 


0/00 
20.4 


16.3 


07.2 


chee 


23.4 


Jide, 03) 
20.6 


18.3 


08.1 


°c 
13.9 


16.3 


4. 6M, 
O/00" se 


3.0M, SURF 
0/00 C O/00 75C 


O48) 16.26 \00.G 17 7 
OMS2) 17.5°\j00.6) 1748 
0084) 17.98000-.2) 18.1 
TeeGy 15 207) 82.59 1.729 
O6ma) 163RVOIAy 17.7 
17 -5¢\ 00.8) 17.9 
LS gee NOESY 1.8.1 
LOe De 15:68) 08265 17.3 
1fs6y 15.00) 03.45 17.7 
08.55 26.30-).02.05 17.8 
O424% 17.2¢)00.95 17.8 


Ode 17.6¢, 00.45 18.1 


00.4 


STA 


M1 


Mls 


M2 


M2}5 


M2 


M3 


M2 


M1 


M2 


M235 


M2 


M1 


M2 


DATE 


01/11/71 
01/11/71 
01/11/71 
OL/11/71 
01/11/71 
01/11/71 
01/11/71 
OP 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
OL/T1/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
OL7 ELE EL 
01/11/71 
01/11/71 
01/11/71 
01/11/71 


01/11/71 
OL721 7 71. 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
OFFAL 74 
01/11/71 
01/11/71 


TIME 
PST 


0751 
0752 
0756 
0757 
0758 
0804 
0806 
0815 
0817 
0829 
0831 
0903 
0904 
0911 
0912 
0927 
0928 
0944 
0946 
0952 
0953 
1000 
1002 
1018 
1019 
1035 
1036 
1043 
1044 
10506 
1052 
1106 
1107 
1114 
1116 
1126 
LE27 
1134 
1135 
1141 


12.2M 


0/00 


re) 


C 


62 


02.3" 305.8 


02.9 06.0 


00.9 05.7 


10.8 06.1 


05.7 05.9 


OZ Ons 


0255" 05.7 


0275, 05.9 


02.9 05.9 


03.3 -05.9 


04.5 


03.4 


00.4 


02.7 


06.8 
Lo sr 


00.1 
02.1 


06.1 
02.1 


00.0 


00.8 


02.3 


06.9 
02.3 


C 


06.2 


06.0 


05.9 


05.7 


05.8 


06.2 


05.8 


05.6 


05.8 


06.0 
05.7 


06.2 
06.0 


06.0 
05.8 


06.2 


05.8 


05.9 


06.1 
05.9 


SURF 
0/00 


06.4 


04.5 


03.0 


04.5 


02.1 


00.4 


01.9 


00.1 


01.7 


03.8 


01.7 


00.0 


00.5 


01.8 


03.9 


01.8 


% 


05.8 


05.9 


06.0 


06.0 


05.9 


06.2 


06.0 


05.9 


06.2 


05.9 


STA 


M235 


M2 


M2 


M245 


DATE 


01/11/71 
ty ly ay 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
OLVTE7 71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
01/11/71 
Oli 7. 


OL7 11771 
01/11/71 
01/11/71 
04/44/71 
OL Pay 72 
SHG iy i aE 
01/11/71 
OL/i 1/71 
OL7IIT 71 
01/11/71 
01/11/71 
OL/LL7 71 
OL LL 7.1 
01/11/71 
01/11/71 
O1/13/71 
O17 51773 
OL/ Ta 771 
01/11/71 


O17 11772 
01/11/71 
OV; IT) 74 
OLf1E/ Fi 
OPT 71 
01/11/71 


TIME 
PST 

1143 
1151 
1152 
27, 
1218 
1224 
1226 
1293 
1234 
1241 
1243 
USS 
1347 


1357 
1358 
1405 
1407 
1410 
1411 
1417 
1418 
1430 
1432 
1448 
1450 
1457 
1458 
1500 
1502 
1505 
1507 
IESE 
ESS) 
Les 
1524 
1542 
1544 
1546 
1547 


12.2M 


0/00 


oO 


C 


05523 206.3 
(8 m) 


63 


6.1M 4.6M 


Ol 


OS7 


02.9 


06.7 


08.9 


HOR Z 


Habel 


12ST) 
Obi2 


re) oO 


C 0/00" _¢ 


02.9 05.9 


05.8 


OStiZeEOD ng 


05.8 


0055.) 05.5 


06.0 


06.4 


18.6 06.8 


WG LOCI 7 


06.5 


06.4 


18.6 06.8 
06.5 


06.3 


0227 60621 


1921 106.9 


3.0M 


0/00 


% 


SURF 


0/00 


ve 


O10 05-9" Ulo2 (Oo: 


OES 
O2/, 


01.4 


00.5 


01.0 
02h 


05.5 


Wyo? 


13510 


06.4 


07.6 


08.7 


18.8 


SEZ 


08.9 


04.6 


O25) 


19.5 


19-1 


06. 
05. 


05. 


05. 


06. 
06. 


06. 


06. 


06. 


06. 


06. 


06. 


07. 


06. 


06. 


06. 


06. 


Oe 


06. 


O5nS 


00.0 


01.1 


OO. 2 


00.6 
OL.9 


03.7 


06.9 


08.0 


04.2 


05.3 


05.3 


HORS 


07.3 


04.9 


02.7 


Ores 


11.0 


06.7 


06. 


06. 


06. 


06. 


06. 
06. 


06. 


07. 


07. 


07. 


06. 


06. 


07. 


07. 


06. 


06. 


06. 


07. 


O7e 


STA 


M2 


S 
wr 


M2 


M3 


N7 


N9 


N10 


N8 


N7 


N6 


N5 


N4 


N3 


N2 


N1 


DATE 


01/11/71 
01/11/71 
OL/ LE 74 


01/11/71 
01/11/71 
OR/1/, 7 
01/11/71 
OD/41/ 74: 
OU ATE 
01/11/71 
OUT 1:74: 
01/11/71 


Oba 
ORT 


02/11/71 
02/11/71 
02/11/71 


02/1 re 
O27 
02/11/71 
02/11/71 
O2/TEL71 
02/11/71 
02/11/71 
02/11/71 
ORM 74 
O2/TAS FL 
02/11/71 
Q2/41/ 71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 


TIME 
PST 


P52 
os 
1559 


1614 
1616 
1633 
1634 
1636 
1637 
1642 
1643 
1651 


1700 
1702 


0722 
0724 
0737 
0738 
0743 
0744 
0754 
0755 
0816 
0818 
0824 
0826 
0831 
0834 
0838 
0839 
0843 
0844 
0847 
0848 
0853 
0855 


12.2M 


0/00 


oO 


C 


64 


LD.1, 06.4 


OO; 2ENOS a2 
(8m) 


13.6 06.7 


22.G Onek 


03.0 


16.8 
O72 


06.7 


00.2 


00.0 


08.5 


21h 
a Pes) 


Zeige 


23.1 


06.1 


06.7 
06.2 


05.9 


O52 
06.2 


06.9 
Cae. 


07.4 


19.5 06.9 


Oto: “OG. 2 


00°05 05.2 


3.0M 


0/00 


°c 


SURF 
0/00 


°C 


LORS) e065 Ope 07,5 um0 O16 


O52 


02.9 


O71 


07,7 


17,9 


Pts)“ 


21.7 


24.0 


06.2 


06.0 


07.0 


06.8 


06.5 


06.1 


G5.9 


07.0 


07.2 


0343 


07.2 


00.5 


00.0 


00.0 


00.0 


00.7 


01.4 


02.9 


04.7 


06.9 


10.6 


06.2 


06.0 


06.1 


06.9 


06.5 


06.0 


05.9 


05.7 


05.7 


05.9 


06.0 


06.1 


06.7 


STA 


N2 


N3 


N4 


N5 


N6 


N7 


NO 


N7 


N6 


N5 


N4 


N3 


N2 


Nl 


NO 


N7 


N6 


N5 


N4 


N3 


DATE 


02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/04/74. 
02/11/71 
02/11/71 
02/11) 71. 
02/11/71 
02/11/71 
02/11/71 
O2/11/ 7% 
02/11/71 
O2/12/ 72 
02/11/71 
02/11/71 
02/11/71 
02/11/71 


02/11/71 


02/11/71 
02/11/71 
02/11/71 
O24 1/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
O2/ 21) 71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 


02/11/71 
02/11/71 
02/11/71 
02/11/71 


TIME 
PST 


0902 
0903 
0907 
0909 
0914 
0916 
0921 
0923 
0928 
0930 
0937 
0939 
0945 
0946 
0952 
0954 
0959 
1001 
1006 
1008 
1012 
1014 
1017 
1018 
1022 
1024 
1029 
1031 
1100 
1101 
1106 
1108 
1112 
1114 
1118 


1123 
1125 
1128 


1130 


9.1M 
0/00 °c 


22.4 07.1 


14.) 00,2 


10.4 06.2 


04.6 05.9 


65 


6.1M. 

0/00 ¢ 

22.8 O7e8 
23% 07.2 
Wie 07 ai 
21 07.0 
Zire 07.0 
04. 05.8 
00. 05.3 
04. O52> 
20. OE 
ale) O71 
Dare Oi sal 
Ze 07.3 
D2 07.3 
2D. 0759 
00. 05.6 
01.8 05.6 
19. 06.8 
24 07.1 
UPd 07.0 
22; OF 


3.0M 


0/00 
20.8 


oO 


C 
06.9 


SURF 
0/00 °% 
14.4 06.4 


190 06,8. 07.9  OG.1 


04.3 


00.0 


00.0 


00.1 


03.2 


05.4 


13.0 


06.4 


2c e021 
01.9 05.7 
Gis. 05.7 
00.0 05.4 
00.0 05.3 
00.0 05.3 
00.9 05.5 
02.4 05.8 
03.2 06.0 
04.1 05.9 
08.2 06.2 
19.2 06.9 
00.0 05.6 
00.0 05.6 
00.4 05.5 
02.4 05.8 
02.8 05.6 


03°59 05.9 


STA 


N2 


N1 


N9 


N7 


N6 


N5 


N4 


N3 


N2 


N1 


N7 


N6 


N5 


N4 


N3 


N2 


N1 


N9 


N7 


N6 


DATE 


02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
O2 701/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 


02/11/71 
02/30/71 
O27 E771 
02/11/71 
02/11/71 


02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 


O2Z/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 


TIME 
PST 


1134 
PrS5 
1140 
1142 
LSSi 
1332 
133% 
509 
1344 
1346 
ike pep 
508 
357 
1358 
1402 
1404 
1407 
1409 
1415 
1417 
1441 
1443 
1447 


1455 
1457 
1500 
1503 
1506 
1508 
£512 
1514 
1518 
1520 
1532 
1554 
1558 
1600 
1604 
1606 


00.0 05. 


12.97 06. 


22e5\ 407. 


ZO on VOT. 


PAN 8S (OI) e 


(8 m) 


16.0 06.6 


2037 
(8m) 


ZL OV Crew 


20.7 06.9 


25,10 0723 


24.3 07.4 


26.4 08.0 


(8 m) 


03:1: 05,9 


L722) 0028 


20.37 07.2 


07.0 


6.1M 


0/00 


re pe 


ZO 
00.0 


01.8 


17.6 
Ly we 


20,9 


20.9 


24.1 


25.0 


04.6 


16.5 


7 el 


20757 


23.0 


Wane 


25.9 


02.0 


06.0 


19.5 


ve 


O71 


08.3 
05.5 


3.0M 


0/00 
1739 


2208 


00.0 


00.6 


03.0 


04.3 


11.4 


16.6 


03.5 


07.8 


15.3 


24.9 


PS pai | 


24.3 


01.0 


03.7 


07.9 


ee 


06.8 


0555 


05.5 


05.8 


05.8 


05.6 


06.7 


07.1 


07.3 


07.6 


05.6 


05.9 


06.2 


SURF 


0/00 
06.7 


19.2 


00.0 


00.1 


00.3 


01.7 


0332 


07.0 


pee ys 


2135 


00.9 


00.7 


02.9 


04.6 


LP. 


2073 


74 ie | 


00.7 


02.2 


02.0 


=c 


06.1 


06.9 


05.5 


FS 


05.4 


05.6 


05.8 


06.1 


06.7 


06.0 


SS 


STA 


N5 
N4 
N3 
N2 


Nl 


10 
itt 
i} 
14 
16 
i07/ 
16A 
17 
V7 
17 


16A 


16 


DATE 


02/11/71 
02/11/71 
02/14/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/11/71 
02/44/72 
02/11/71 


05/11/71 


05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 


05/11/71 


05/11/71 


05/11/71 


O5yA17 71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 


05/11/71 


05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 


TIME 
PST 


1611 
1613 
1617 
1619 
1623 
1626 
1628 
1630 
1634 
1636 


146 


0/00 


00.6 
00.9 
02.4 


2M 
86 


04.7 


05.0 
05:1 
Obs 


9.1M 


0/00 


20.4 


22k 


28.4 


25.0 


25.6 
26.9 


202 


24.1 


7o/ OU) 


12.4 


00.0 


04.3 


ES 
17.0 


°c 


O71 


07.2 


07.8 


OWES 


OW 55 
Oi 


07.5 


O7e1 


06.9 


06.0 


04.7 


0523 


06.1 
06.5 


67 


6.1M 


0/00 


20.5 O721 


2149 


24.0 


23.6 


26.7 


24.2 


2aen 


23.8 


04.0 


00.9 


02.59 


% 


07.2 


07.4 


07.5 


08.1 


07.2 


06.9 


06.9 


05.7 


05.3 


05.6 


4.6M. 
0/00 


C 


3.0M, 
0/00 Cc 


SURF 


0/00 


°C 


19,8. 06.5.,03.2, 05.9 


20.6 


yay) 


Zola O7 « 


2on0) OTs 


2252, 06% 


20.6 06. 


P3005; 


LO rr O55 


O3,7 05; 


00.8 04. 


00.3 04. 


00.0 04. 


00.0 04. 


00.4 05. 


Oils) ()syR 


7 


06.8 06.6 


O7 Seale 


O7 62a BiG 


Jade Tl 


ZL 


18.0 


03.4 


00.8 


00.2 


Ona 


00.0 


00.0 


00.0 


00.0 


00.0 


00.0 


06.2 


06.5 


06.9 


07.2 


06,87 17725 05.6 


06.7 


O57: 


04.9 


STA 


16 
14 


13) 


11 


yl 


17A 


18 


18 
18 


HAL 


VS 


14 


16 


Ly 


18 


19 


19 
18 


v7 


16 


14 
3 


DATE 


05/11/71 
bs gn i a gy pl 
05/11/71 
05/11/71 


05/11/71 


05/11/71 
05/11/71 
OS Ls iL 
Oo/ 24/74 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
Os/217 71 
05/11/71 


05/11/71 


05/11/71 
05/11/71 
05/11/71 


05/11/71 
05/11/71 
QS /11/71 
05/11/71 
OS ATL] 71 


05/11/71 
05/11/71 
05/11/71 
05/11/71 
Yl i dg 
Sy a naan 
1 i 
05/11/71 
05/11/71 


TIME 
PST 


0942 
0947 
0950 
0954 
0957 

1000 
1003 
1017 
1019 
1023 
1025 
1028 
1030 
1036 
1045 
1047 
1105 
1108 


TZ 
1114 
1118 
LiZi 
1128 
1130 


1134 
1136 
1140 
1142 
1150 
ily ps 
1210 
1214 
1216 
1220 
1223 
1226 
1227 


L232 
1239 


12.2M 
0/00 C 


bio ds ~O665 


23.6 06.8 


252 Om Oe 
(11m) 


PAD lov | ROWS) 
(11m) 
09.8 05.9 


09.5 05.8 


00.0 04.9 
0253 05.2 


OS ORE OSno 


DiheLae OT 
(11m) 


2650), (O75 


(11m) 


4S Yes OY 4 


21.2 06.9 
(11m) 


15.6 06.2 


10.7 06.0 


00.0 05.3 
00.0 05.3 


08.0 05.6 


15.5, 06.3 


9.1M 


0/00 


ca 


68 


6.1M 
0/00 


oO 


23.3, 06.8 20.8) 106.4 


P65) 


26.6 


03.4 


00.1 


00.0 


00.7 


20.8 


12.3 


00.5 


00.0 


00.0 


09.2 


20.5 


23.0 
24.6 


07.3 


04.9 


04.9 


07.6 


07.55 


OF. 


21.5 


24.7 


00.0 


00.0 


00.0 


00.0 


24.8 


02.4 


00.0 


00.0 


00.0 


05.0 


01.4 


Lia? 
23.8 


06.6 


07.2 


04.8 


04.9 


0752 


06.9 


05.8 


05.3 


05.3 


La be 


06.3 
07.0 


3.0M 


0/00 


O22 


WS, 


200 


00.0 


00.0 


00.0 


00.0 


17.0 


18.0 


06.8 


00.4 


00.0 


00.0 


00.0 


00.0 


00.0 


00.8 


10.0 
07.6 


ae 


04.9 


06.2 


06.4 


04.8 


04.9 


04.9 


05.2 


05.3 


05.0 


05.7 
05.4 


01.6 


00.9 


00.0 


00.0 


00.0 


00.0 


00.6 


01.3 


00.2 


00.0 


00.0 


00.0 


00.0 


00.0 


00.0 


00.0 


00.1 
00.3 


04.8 


04.9 


04.9 


Od2 


05.2 


05.4 


04.9 


04.9 
05.2 


STA 


ial 


10 


ital 


1S 


14 


16 


17 


18 


DATE 


05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/11/71 
05/DL/ 71 


05/11/71 


05/11/71 
05/11/71 
05/11/71 


05/11/71 
05/11/71 
05/11/71 


05/i1/ 71 
05/1771 
05/11/71 
05/11/71 
05/11/71 
05/207 74 
05/11/71 


05/11/71 


05/11/71 


05/11/71 
05/11/71 


TIME 
PST 


1245 
1247 
1400 
1403 
1408 
1411 
1416 
1419 
1423 
1425 
1429 
1432 
1434 
1437 
1441 
1443 
1447 
1450 
1458 
1500 
1504 
1507 
1510 


1540 
1543 
1547 
1549 
1555 
1556 
1600 
1603 
1607 
1608 
1610 
1615 
1622 


12.2M 
0/00 °% 


20). en O)7 216 


PEN (eh (hs 


28.5 07.8 


df MO) AOI es7 
(11m) 


DS OVS 
(11m) 


23.1 07.2 


ocr iis 


06.6 05.7 


29.0 07.8 


25.6" 078 


28.4 07.8 
(11 m) 


0) Oiled! 
(11m) 


9.1M 
0/00 


PAN) 


26.9 


28.8 


28.3 


26.8 


27.6 
ZO 


24.8 


23.9 


04.5 


OS 


00.0 


27.9 


26.8 


AY oe) 


PRS \6 5) 


nC 


07. 
OF. 


08. 


08. 


Oe 


07. 
07. 


07. 


07. 


OB¢ 


O5i 


05. 


07. 


07. 


07. 


07. 


07. 


07. 


OF; 
06. 


6.1M 


0/00 


2269 


a fe) 


Zoe) 


EU olf 


23:68 


18.8 


18.4 


18.0 


09.4 


Ole 


00.0 


00.0 


Cia: 


TUB )5 


BU 


26.8 


25.4 


15.4 
08.7 


°c 


06.6 


07.6 


08.0 


06.5 


06.4 


05.0 


O72) 


07.3 


Dios 


07.7 


07.5 


07.3 


06.3 
05.6 


4.6M 
0/00 


O° 


C 


3.0M 
0/00 °% 


SURF 
0/00 


°c 


09.9905. 5. +O06R005'..4 


23 OMA Ths 


23:7 ee OO). 


Wipe) Oe 


03.5° "05. 


03.07 "05. 


025) 05. 


OROROd 


00.3°° 05. 


00..OFR 05: 


00.0 05. 


24.4 07. 


ZANE 0 Or. 


P4865). AUT ¢ 


04.9 O05. 


06.5"" 05. 


04.8 05. 


03.5" 05, 
O25 20D. 


07.9 


O22 


01.6 


01.0 


00.8 


00.5 


00.5 


00.2 


00.0 


00.0 


00.0 


OD o2 


O25 


OAR 7 


Ol 


00.9 


00.6 


00.4 
00.0 


O55 


O5.5 


05.4 


05.2 


Ob Z 


05.4 


05.4 


05.1 


Obie! 


05.2 


05.0 


05.4 


05.53 


05.3 


05.3 


Osyaal 


70 


STA DATE TIME 12.2M 9.1M 6.1M 4.6M 3.0M SURF 
PST amo/ 00% 2 OL00- Wel nni0/008 410 sua OF 00M 2G o/oe cs. ofa “c 
14 05/11/71 1624 25.0, 07.3 
16 05/11/71 1631 10.8 05.8 01.3 05.0 00.1 05.0 00.0 04.9 
1633 20.8 06.8 
17. 05/11/71 1636 oe 02.9 05.2 00.4 05.0 00.0 04.9 00.0 04.9 
17A 05/11/71 1640 01.8 05.0 00.0 04.9 00.0 04.9 00.0 04.9 
05/11/71 1642 07.6 05.6 
18 05/11/71 1644 00.0 04.9 00.0 04.9 00.0 04.9 00.0 04.9 
1645 07.0 05.5 
11m) 
Cl 06/11/71 0749 11.8 04.4 03.2 04.0 
06/11/71 0751 14.9 05.0 
C2 06/11/71 0756 02.1 04-8 01.5 w0se2 01.0 04.6 00.7 04.4 
06/11/71 0759 02.0 04.8 
C3. 06/11/71 0803 00.0 04.4 00.0 04.4 
06/11/71 0804 00.0 04.4 
C8 06/11/71 0807 00.3 04.5 
06/11/71 0808 00.3 04.6 
C5 06/11/71 0816 00.0 04.6 00.0 04.6 
06/11/71 0817 00.0 04.6 
Cl | O6ftl/71 ~~ 0834 19.0 05.5 05.6 04.1 
06/11/71 0836 19.4 05.5 
C2 ‘Oevliy7ie  —oaat 05.7 04.7 05. jenOd. 6) Oce 2k 04 <7 
06/11/71 0843 06.7 04.9 
C3. 06/11/71 0849 00.0 04.5 00.0 04.5 00.0 04.5 
0850 00.0 04.5 
C8 06/11/71 0853 em 00.3 04.6 
06/11/71 0854 Ollenoe-6 
C5 =: 06/11/71 ~=—-0901 00.0 04.4 00.0 04.4 
06/11/71 0902 00.0 04.4 
CY "06/11/71 0920 19.0 05.3 09.6 04.3 
06/11/71 0922 20.6 05.7 
C2. 06/11/71 0927 09. 5mi0h< 7.00465. 04,5 
06/11/71 0929 09.6 04.7 
C3. 06/11/71 0932 01.9 04.9 01.8 04.9 00.6 04.6 
09 34 O25 2OAe9 
(8m) 
06/11/71 0936 00.4 04.6 
06/11/71 0937 01.7 04.6 


06/11/71 0946 00.2 04.4 00.2 04.4 


ik 


STA DATE TIME 12.2M 9.1M 6.1M 4.6M 3.0M SURF 
pemiic '0/00;" °c 0700 Zen -0/00 Yo\n) ofoo %e p/n °c 8880/00. °c 

CS 06/11/71 +=: 0947 00.2 04.4 

Cl 06/11/71 1046 15.1 05.2 03.6 04.9 
06/11/71 1047 21.2 05.9 

C2 - 06/11/71. .. 1054 12.9 04.9 11.0 04.9 07.0 04.9 02.4 04.8 
C6710 7L A056" 13.2 05.0 

C3. 06/11/71 1059 10.7 noes 10.1 05.7 03.5 04.9 00.7 04.8 

G9 06/11/71." 1406 14.2 05.9 08.9 05.4 00.3 04.8 

Ch. 06/11/71, .. 12114 15.5 06.1 01.1 04.9 
O6/11/71 1112 22.0 06.8 

C6 S06/11/74, a. dda 16,9 ngo-4 16.5 06.3 05.9 05.3 01.5 04.9 00.0 04.6 

G5) 06/41/71, «. 1129 00.4 04.5 00.2 04.5 
O6/11/71.00 113i 00.6 04.5 

C8 el 106/11 7h) 2188 00.3 04.5 
06/11/71 1139 01.3) 04.7 

C10" 06/11/71 1447 14.5 05.1 01.9 04.9 
06/11/71 1149 21.4 05.8 

C2. 06/11/71 ~—:1157 08.3 05.1 05.7 04.9 03.8 05.0 02.6 04.9 
06/11/71 1159 14.1 05.0 

C37F 06/01/71)" 1207 02.0 04.8 00.0 03.9 
06/11/71 1202 12.3 05.8 

C9) 06/1/71. 1208 21.0 0658 19.5 6627 06.7 05.2 00.9 04.8 

Chow AOGHIL/ 21" “1006 ee 16.3 06.3 00.9 04.9 
06/11/71 1215 21.9 06.7 

C65 ~s06/11/71 1227 09.4 05.5 02.5 04.9 00.7 04.8 
06/11/71 1228 18.4 06.5 

CS. O6/11/71. » 1232 00.4 04.7 00.0 03.6 
06/11/71 1233 00.4 04.7 

C8) (06/11/71 © 4240 00.1 04.7 
06/11/71 1243 00.7 04.8 

Gia 6011/7101» 1402 05.1 05.1 00.0 04.8 
06/11/71 1404 097} 95-2 

C2 . 06/11/71 1410 ee ee 0227 05,1. O72 (05.1. 01.2) 05.6 

C3.) o6/sd (7) 4415 01.4 05.0 00.6 04.9 
06/11/71 1416 14.0 06.0 

Col 06/41/74. 1420 21-7 06.7) 9 thee 0657 07.7 05.4 00.0 04.0 

Ch 6st f9L "1425 ey 02.0 05.1 00.2 04.8 
06/11/71 1427 22.0 06.7 

C6 06/11/71 1438 08.5 05.5 03.3. 05.2 00.0 04.5 
06/11/71 1440 19.2 06.6 


¢5 06/11/71 1443 One 05.2) 21.3 04.8 


STA 


C5 
C8 


Cl 


C2 


DATE 


06/11/71 
06/11/71 


06/11/71 
06/11/71 


06/11/71 
06/11/71 
06/11/71 
06/11/71 
06/11/71 
06/11/71 
06/11/71 


72 


12.2M 9.1M, 6.1M 

0/00 “Cc 0/00 Cc 0/00 
01.9 

OZ 0m ODeO 
Toe) 
pies) « (Yeats! y2iaal 

(8m) 

23.0 


C 


04.9 


06.1 
06.6 


06.9 


4. 6M, 
0/00 Cc 


0835- 05.5 


07.0 
02.4 


05.2 
05.0 


02.3 


00.0 


00.4 


00.1 
00.4 


03.9 


05.0 


04.8 
04.9 


73 


STA DATE TIME 2°. 2M 9.1M 6. 1M, 3.0 m SURF 
PST 0/oo °% 0/00 °c O/00, 6 0/00 °c 0/00 °% 

ee ee ames cen tO COL Oe O00 ck ie OO. 

C2 10/01/72 1328 00.4 02.2 00.4 02.2 
1330 00.4 02.2 

C2 1345 00.5 01.3 

C2 1358 00,6 Ol? 00.6). 01.2 
1400 00.6 01.2 

C2 11/01/72 1015 00.7 01.3 

C2 1044 00.8 00.9 00.8 00.9 
1046 00.8 00.9 

c2 Lith 00.8 00.9 00.8 00.9 
1126 00.8 00.9 

C2 1144 00.8 00.9 00.8 00.9 
1146 00.8 00.9 

C2 1214 00.8 00.8 00.8 00.8 
1216 00.8 00.8 

C2 1245 00.8 00.8 

N7 12/01/72. «1142 11.0 02,0. 05.9. “01.3 .05.2m80m3 
1147 17.8 02.5 

(7.6m) A 

1212 12.5 Ob:8 05.2 O1ee) Of Omni? 
1216 19.5 02:8 

N7 1242 CP) 55,9 0177, (0589. OL.2 OS0MOL2 
1246 21.0 02.7 

ie 

N7 1315 RAO) = ete. G1. (080k O11 04. Gate 
ees 15.7 0202 

N7 1342 LisGn 44.68 1080504 “Old O41 ot 
13438 18.7 02.2 
1412 15‘4-°B3 2 13.0 01.7 04.7 01.0 04.1 01.0 
1442 O60 01/3 04:2) 02.0 04-1 Moi. 
1446 09.5 ‘G16 


(7.6m) 


STA 


M1 
M1 
Ml. 


M3 


M1 


M3 


M1 


M3 


M1 


M3 


M1 


M3 


M1 


Mi. 


DATE 


7/3/72 
7/3/72 
HoH: 
TE3%2 
7/3/72 
7/3/72 
7/3/72 
Lisi 
Tishiz 
Thahie 
713/72 
7/3/72 
73/72 
7/3/72 
WSI72 
7/3/72 
7/3/72 
T/37 72 
7/3/72 
TEST 2 
Thati2 
TI3atT2 
ra evi: 
Vioti2 
7/3/72 
7/3/72 
7/3/72 
7/3/72 
TI3tT2 
TA3/ 72 
TE3h72 
Tiara 
FI3072 
E38; 72 
T/3h72 


7/3/72 
7/3/72 
7/3/72 
7/3/72 


TIME 
PST 


0943 
0944 
0948 
0949 
0953 
0954 
0958 
0959 
1007 
1008 
1020 
1021 
1027 
1028 
1040 
1041 
1053 
1054 
1100 
1101 
slags) 
1114 
1128 
shies, 
1133 
ES 
1146 
1147 
1200 
1201 
1206 
1208 
1220 
SLa7zaL 
1345 


1349 
1350 
1353 
1354 


74 


12.2M 
C700. 26 


Lie Oa. 


14.8 04.3 


06.6 03.6 


25.0 70473 


TSG Zen Oa ee 


132698 0a1 


113 03.9 


3.0M 
fo) 


0/00 C 


1725 04,2 


ee 


04.2 


04.3 


03.6 


02.8 


03.1 


04.3 


03.3 


02.9 


04.2 


03.5 


Og 51 


04.2 
03.1 


03.2 


SURF 


0/00 
01.0 


00.5 


00.1 


00.0 


00.0 


02.0 


Ole 


00.4 


00.3 


OL. 2 


04.1 


02.9 


°c 


V3.2 


03.2 


02.9 


03.0 


0259 


02.9 


O3.1 


02.9 


02,59 


03.3 


02.9 


03.0 


03.2 


03.0 


03.0 


03.8 


03.4 


03.3 


5 


STA DATE TIME 12.2M 9.1M, 6.1M 4.6M 3.0M SURF 
PST 0/00 °% 0/00 °c 0/00 °c 0/00" °C 0/00. «0/00. °c 
7 0/00 oe 
M2.5 7/3/72 1357 O3250 O3ek 202.3 (O95 
VS 12 1358 04.0 03.1 
M3 SW ae 1406 O22. OSs7 
7/3/72 1407 03.7 0321 
N7 7/3/72 1415 01.6 03.1 0071.03.20. 00:0" 63-0 
1417 O21" '03..3 
Mm 73/72 1448 (7.6m) 04.0 03.4 
1449 04.0 03.4 
. (1.5m) 
1.50 793772 1453 04.0 03.4 
1454 04 495,93 -4 
M2 7/3/72 1500 02.8 03.6 
7/3/72 1501 04.0 03.4 
M2.5 7/3/72 1504 0729) 03.5 
TT3 72 1505 0320" 03.2 . 
M3 T4ovi2 1514 0085". 03.2 
7/3/72 1515 01.9" 03.2 
M1 7/3/72 1553 03.9 03.5 
1354! 03,90 03.5 
(1.5m) 
MB.50 773/72 1558 O3e7 60344 
1559 03870 03,5 
(1.5m) 
M2 TE3P 72 1605 0225" 103.5 
7/3/72 1606 03.6 03.4 
M2.50 7737072 1613 01.4 03.1 
7/3/72 1614 OFT 0401 
M3 7/3/72 1624 00.3 03.2 
Ti 3772 1625 00.7 03.1 
val 793172 1653 03:5 03.3 
4654 03.5 03.3 
(1.5m) 
M1.5 7/3/72 1700 03.3 03.3 
A704 Ope) 03.3 
(1.5m) 
M2 7/3/72 1708 0250" 03 of 
7/3/72 1709 Ode) * 03 2° 
M2.5 7/3/72 1712 00.9 03.0 
7/3/72 1913 01.3 02.9 
7/3/72 1714 01.5 02.9 
M3 7/3/72 1721 00.1 03.0 
1729 O08 20 02.9 
(2.1m) 
M1 Ti 3ati2 1754 03.3 02.9 
1755 03.4 03.0 
(1.5m) 
M135 «67/3/72 1759 03.0 03.0 
1800 O30) 0720 


(2.4m) 


76 


STA DATE TIME 12.2M 9.1M 6.1M 4.6M 3.0M SURF 
PST » 40/00MeC 0/00) 9G 0/00 26 ow 0/0016 of00. °c ~ \ovo0n °° 
M2) uP PR/72 1805 01.5 02.9 
7/3/72 1806 02.4 02.9 
M2957 49/72 1810 00.7, 02.9. 00,5, 02,9 
7/3/72 1811 00.8 02.9 
M3° @)aP/3/72 1819 00.0 02.9 
7/3/72 1820 00.2 02.9 
Noe 7002 0756 1a, D0 O45 
8/3/72 0758 20.3 04.5 
N2 8/3/72 0803 25.4 05.0 2007: 04.6% 126 88 103.9 
0805 25.9) 0520 
(7.6m) 
N3. 8/3/72 0808 18:0) 04.4°107.58 03.6 
8/3/72 0810 24.4 04.9 
N4 8/3/72 0813 7216" 0540 153i 04. 2-80nb ee rO3ee 
0815 PES Ose 
No iva eho/ a2 0818 a 2209 (04.7 12.4 04.0 02.9 03.2 
0820 25,9409 
N6 8/3/72 0825 Gisem 04.2 03.8 01.8 03.4 
8/3/72 0827 219) 04.9 
N7 8/3/72 0830 09.7 03.7 00.9 03.1 00.1 03.0 
8/3/72 0832 7p Oaes 
N9 8/3/72 0837 02.5 03.2 00-0 102.9 00.0 02.9 00.0 02.9 
8/3/72 0839 05.3 03.3 
N10 8/3/72 0843 00.0 02.8 00.0 02.8 
8/3/72 0844 00.0 02.8 
N8 8/3/72 0852 00.0 02.9 00.0 02.9 
8/3/72 0853 00.0 02.9 
N7 8/3/72 0858 1726 804.6) 11.9) 03-9 00.8 03.2 00.2 03.0 
09001852 04.6 
N6 8/3/72 0903 10.7 03.9 °00:9% 03.4 
8/3/72 0905 21.4 04.6 
N5 8/3/72 0909 22.8 04.8 11.8 03.9 02.9 03.3 
8/3/72 0911 24.0 05.0 
N4 8/3/72 0915 23,6) (04 7 13,:22-04. 2900406? 03,2 
LONG 4.7, 04.9 
N3 8/3/72 0920 24.9 05.0 17.7 04.3 08.9 03.8 
oe "oa 
N2 8/3/72 0925 26.2 05.1 20.4 04.8 13.6 04.3 
0927) 26.3 05.2 


(7.6m) 


STA 


DATE 


TIME 


12.2M 


17 


9.1M 


2 r 6.1M 3.0M SURF 
N1 8/3/72 0934 28.2 05.5 2575005 .0 W Sa eae 
09 36 2944, 05.5 | 
N2 8/3/72 0942 25.8 05.0 1926 5504.6 14324804.2 | 
0944 260 05.1 
7.6m) 
N3 8/3/72 0947 23.3 04.9 16.1 04.3 09.7 04.0 
0949 25,4 05-0 
N4 8/3/72 0952 24.4 04.9 1530,9406.3 Q438°803..5 
0954 24.5 6,950 
N5 8/3/72 0958 ey. 19.0 04.6 0828. 03.8 O2904803,4 
N6 8/3/72 1004 a Pie NL 2023, 0428 06304103.6 0056%203.5 
N7 8/3/72 1010 a4 «6 13:94 04.6" 12.6 04.1 00284103.2 00314803.1 
NS) 8/3/72 1016 09.9 03.6 00.6 03.2 00.0 03.0 00.0 03.0 
8/3/72 101894 10.6 03.9 
N10 8/3/72 1023 00.0 02.9 00.0 02.9 
8/3/72 1024 00.0 02.9 
‘N8 8/3/72 1036 0070+403.2 0030) 903.2 
8/3/72 1037 00.0 03.2 
N7 8/3/72 1045 19.6 04.6 12.8 0422 00.43. 03.2. 00204203'.2 
8/3/72 1047 19.8 04.6 
N6 8/3/72 1050 07.4719103.6 O1431903.3 
8/3/72 1052 20385. 0687 
N5 8/3/72 1056 21.5 04.8 11342 104.0 02264203.7 
8/3/72 1058 23,9) 05.0 
N4 8/3/72 1101 See 924 95:4 04.9 1695,8:06.3. Q4381403.7 
N3 8/3/72 1106 25.6, 05.0. 95.1 04.9 17.1 04.3 09.5 04.0 
N2 8/3/72 1112 282005 1 25 65 05,3 18y2i04e5.  OAS04.1 
N1 8/3/72 1122 2727 0503 24 Dinn5.0 1727\R05..0 
N2 8/3/72 1132 16.4 04.6 14.7 04.4 
8/3/72 1134 265.1, 05.1 
N3 8/3/72 1138 ccc bee 24.8 05.0 13.8 04.2 07.8 03.9 
N4 8/3/72 1144 eat 0 23.0 04.8 147 n7104,3, 06305003.8 
N5 8/3/72 1149 ate Dace 22.5 04.9 07904:03.6. 02.59803.6 
N6 8/3/72 1157 07.8 03.8 00.6 03.3 
8/3/72 1159 2150. O48 
N7 8/3/72 1201 20,1':04.5 16.8 04:2 OlehnsO03.3' 00,0%903,1 
8/3/72 1203 ©2074 04.8 
No 8/3/72 1206quetee? 04.0 911.3° 04.0 00.4 03.1 00.1 03.1 00.0 03.1 
N10 8/3/72 1.213 ete 00.0 03.1 00.0 03.1 
8/3/72 1215 00.0 03.1 
N1 8/3/72 1402 DESO ROS) elamcemO> aS 


STA 


Nl 
N2 


N3 


N4 


N7 
Nl 
N2 
N3 
N4 
| N5 
N6 


N/ 


DATE 


8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/74 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 
8/3/72 


TIME 
PST 


1405 
1412 
1414 
1417 
1419 
1422 
1424 
1428 
1437 
1438 
1442 
1444 
1449 
1513 
st 
522 
1524 
1528 
1530 
1532 
1534 
1538 
1547 
1548 
1552 
1553 
1612 
1614 
1621 
1622 
1627 
1628 
1636 
1638 
1642 
1643 
1647 
1648 
1652 
1653 


12.2M 


0/00 


re) 


C 


78 


C 


ZOR6 es OcEI6 
(7.6m) 


16.4 O4'42 
00.0 02.9 


OOT6y OSiat 


oO. 


2 


03-2 


6.1M 


0/00 
26.8 


PPL Pt 


22.0 


229 
ANAT) 


14.0 
02.8 


00.0 


19.0 


dehy al 


Lies 
10.9 


02.2 


00.8 


25.9 


tao 


13.4 


07.5 


08.1 


00.3 
00.2 


°6 


05.8 


Ode k 


04.9 


04.9 
04.4 


04.2 
Fe 


02.9 


04.6 


04.2 


4.6M, 
O00 TC 


3.0M 


0/00 


10.6 


O7 EL 


10.4 


08.6 
04.0 


00.6 


00.0 


22.6 
15.0 


07.4 


08.9 


03.8 
027k 


00.0 


1929 


10. 


07.0 


04.4 


00.3 


00.0 


oC 


04.7 


04.0 


04.1 


O89 


03.8 


03.5 


03.1 


Ofek 


SURF 


0/00 


03.2 


03.6 


02.6 


Oded 
OLS 


00.4 


00.0 
10.0 


05.4 


04.1 


03.4 


02.6 
O15 


00.0 


00.0 


°c 


04.1 


03.9 


03.6 


03.4 


03.4 
U3.2 


O29 


O39 


03:7 


03.7 


Oa: 7 


03.5 


03.1 


0 a 


79 


STA DATE TIME 12.2M 9.1M. 6.1M, 4.6M, 3.0M, SURF 
PST. 0100/002"¢ DOC MNCL N0 L000 SC. 1507 OOM 0/00. GotealOy00>.Cg 

8/3/72 1734 25.6 “05.3 

N2 8/3/72 1741 10.1 03.9 06.9 03.8 
8/3/72 1742 11,3: 04,0 

N3 8/3/72 1747 06.8 037570573 63.6 
8/3/72 1748 08.2 03.9 

N4 8/3/72 1752 03.8 03,54 7°90279"'03.3 
8/3/72 1753 04.2 03.3 

N5 8/3/72 1757 02.0: 03296073" 03.2 
8/3/72 1759 02.7°*'03.3 

N6 8/3/72 1804 00,0 0351 0070" (03.1 
8/3/72 1805 00:0 703.7 

5 Re peepee es 

C4 9/3/72 0917 Diy, 6. OF 12029.) 03..7 
9/3/72 0919 26.8 05.4 

c9 9/3/72 0923 02H6) 03.5 
9/3/72 0924 2.0 04622 

C3 9/3/72 0929 04,4 0395 \1036 03.5 
9/3/72 0930 20.7 04.9 

C2 9/3/72 0933 05.2 03.5° 05.0 3,5 0457 O03 HN0308 03.4 

Gi, 9/3/72 0940 03.9 03.4 
9/3/72 0941 13.3 04.8 

C8 973/72 0951 0251, "08:5 
9/3/72 0952 O5.2. 0325 

€5 9/3/72 1000 04.4 O34 020 03.2 
9/3/72 1001 07.6 03.6 

C6 9/3/72 1006 11.4 04.0 02.7 03.2 00.3 03.0 
9/3/72 1008 24.4 10541 

Ly «1093/72 0745 16:7. 05 44028 02.7 
10/3/72 0747 27.9. 05.5 

13 10/3/72 0759 U5.7 0444092 - 03-5 
10/3/72 0801 26.8 05.4 

14 10/3/72 0814 17.0 04.8 10:3 O4sde\s09i2 0325 
10/3/72 0816 27.0) 05.% 

16 =10/3/72 0843 £53 O24. 0358 09,4 O2:6 03% ((00.3° 03.3 

Lh =69043/ 722 0857 caneu 10.4 04.0 0) 10:03 e\00s2 §=0a.1 
10/3/72 0859 16.9 04.5 

18 10/3/72 0912 01): 7 03.5 0053 03.9°,0031 08.3 


10/3/72 0914 14.8 04.5 


STA 


19 


20 


11 


1S 


14 


16 


s7/ 


18 


19 


20 


ui 


13 


14 


16 


sL7/ 
18 


19 


20 


Tt 
13 


14 


16 


17 


18 


DATE 


10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 


TIME 
PST 


0925 
0927 
0940 
0942 
125 
1127 
1130 
DAS 2 
35 
1144 
1150 
1155 
1158 
1201 
1203 
1210 
1211 
1249 
W251 
1258 
1300 
1304 
1306 
1312 
1314 
317 
1322 
1324 
1328 
1330 
1340 
1342 
1417 
1425 
1427 
1432 
1442 
1448 
1450 
1453 


12.2M 
0/00 ....G 


LG. 7 


21.2 “04, 


19.59 04. 


00.0 03. 


2eeO OSs g 


WSS) OBy- 


20.1 04. 


00707903; 
EIS 0D. 


(10.7m) 


04. 


5 


9 


9 


4 


Ww 


9.1M, 
07 00iat aC 


80 


6.1M 


0/00 


Be 


06.9 03.5 100.82 9OR02 


yop. OS 
C7 -6m 
24. Obi: 


ORC weer. 
Ue 


6 
17.8 BR, 
162 "OR: 


0030203" 


Vad es VIS 6 8 


28, EMIS. 
Pbea) bye 


OOO MOS: 
AUS) ()5y- 


21.0 7 05s 
25:26. 055 


O00), 9'905, 


6 
3 


9 
6 


ho 


00.0 


00.0 


03.2 


04.2 


03.6 


03.6 
03.5 


03.4 


03.4 


05.2 
05.5 


04.2 
035 


3.9 
03.4 


4.6M 
0/00 


ie) 


C 


3.0M 


0/00 


°c 


SURF 
0/00 


se 


00:1, 0322 \€00.0 63.2 


00.0 


10.6 


12.2 


06.8 


00.9 


00.7 


00.1 


00.1 


00.0 


05.5 


T2a7 


03.2 


04.3 


04.2 


03.8 


03.5 


03.5 


03.4 


03.3 


03.4 


03.7 


04.6 


Q3.7 


03.6 


03.5 
03.5 


03.4 


00.0 


02.0 


00.9 


00.8 


00.2 


00.0 


00.0 


00.0 


00.0 


02.8 


00.9 


00.5 


00.2 


00.0 
00.0 


00.0 


00.0 


00.7 
02.0 


00.6 
00.3 


00.1 


00.0 


03.2 


03.9 


03.5 


03.2 


03.6 


03.5 


03.4 


03.3 


03.4 


03.8 


03.7 


03.6 


03.6 


03.2 
03.5 


03.4 


03.4 


04.2 
03.6 


STA 


18 


19 


C6 


C5 


C8 


C2 


Cl 


C3 


c9 


C4 


DATE 


10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 


10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 
10/3/72 


TIME 
PST 


1455 
1459 
1507 
1509 
esis) 
1514 
iy, 
1520 
523 


15:29 
1530 
15957 
1539 
1543 
1544 
1548 
1550 


81 


12.2M 9.1M. 6.1M 4.6M 
0/00 °c 0/00 °c 0/00 °% 0/00 °% 
17.1 04.5 
13.8 04.9," "8028: 0364: 00.4 03.4 
(10.7m) 
T2077 104,29 
20.7. 04.8 


05.3 °°04.0 "04.8 ~ 04.0 


2150. "Ud. "056 04,0 
22.3. “0353 


20.7 05.0 


14.8 04.6 


04.5 


04. 


wn 


00.0 


00. 


02. 


02. 


04. 


05. 


04. 


03. 


03. 


04. 


04. 


04. 


04. 


04. 


04. 


04. 


82 


STA DATE TIME 12.0M 9.0M 6.0M 3.0M, SURF 
PST 0/00 °c 0/00/20 tins 0/00) 50 Vine 0/001) aGe “CO/000 Me 

nike 22/08/72 0830 21.6:.15.6,. 19.2) 16.0). 15.35 15.5) 09. 9)miG240907 .OChaTAd 
4 0850 O5.3i_ Uh. 6.5 .05.3 17,8 05.3 BPL7d54nene 00904 Oma tean 
6 0940 02.5 1855 -02.5° 1855 02:0 18.7 01-9i¢i@e70k0). GRE R ad 
8 1010 00.5 18.9 00:5 18:9 00.4 18.9° 00.4: 928.90800. 40a pend 
10 1015 00.4 1B. 9 ie 00.3) 91829" 00.2 18.9 00. 1nekOcONN00. 2ebe ob 
11 1025 00,1)018.9 , 00.16 18.9. 00.1 18.8 00.19928290200. 2642010 
13 1035 00. 1, 100g 400: I) sb0-b 100.1" VI9E1 | 700.1) eal 00 ek 
C4 1050 Q1.1° (1859 01.1 19-0 00:7) 1920 (O11 a0. 01 eedan 
C7 1130 00,6 19.1 00.6 19.2 00.6 ao8 - 00. 5e11926 
c9 1145 O03 919.2 100,418 19.8 
C3 1155 GO:4) 1984-0051 49.1004 1S.) 00 reno 
CP 1205 00.2 19.5 
Cl 1230 00.5°°19.3. 00.5: 19.5 
C8 1300 O00. 1-920. 1, NO. 1 Ne 0N5 
C5 1415 00.1 026, 3 00. 1 BOO 
C6 1430 00.2: 18.9 00.2 0H9%7 #00. 2 marti 1 
13A 1450 O00. 2\19:2' ae 00.28) 16.34-00.2 19.3 00.2 W985 BOO, 2 woes 
14 1455 00/2 e902 e002 1952 1002 19, 2-000;99019.3. 00-2 ion 


15 1505 OO72) 192 1o> OOF IN9 19. 19800.1 1957 00,2 or 7 BO0F2 moss 


83 


STA DATE TIME 12.0M 9.0M 6.0M 3.0M SURF 
PST 0/00 °c Dioo Ure 00. “caawa/co °c  —Byoo’ °c 

16 22/08/72 1515 DG,2 19.3 00.2 19,3 00.1 19.3%00.2 9ua\ 00-2 19.9 
Y, 1525 00.2. 19shaeGOr? £29.40 46029) 19,0 
18 1530 GOnL (0924, O0st 219.9 00,2 190cigedO-1 19, 00 ags4 
M3 - 23/08/72 0735 00.0 18.8 00.0 18.8 00.0 18.8 00.0 18.8 
M2 0810 00.8 19.1 .00,8 19:2 
M1.5 0830 13:19 gOld 10%3 
M2 0900 00.5 19.3 00.4 19.3 
M3 0920 00.0 19.5 00.0 19.5 
N6 0940 00.0 19.2 00.0 19.3 00.0 19.3 
N5 1035 01.9 19.3 01.6 19.4, 00.2 19.8 00.0 20.0 
N4 1045 00.6 19.3) 200.6 19.3 00.3 ©1954 
N3 1050 00.5 19.1 00.5 19.2 00.6 19.3 
N2 1055 O08. 195200 ios) 
NL 1105 07.2 19.3 06.4 1952 
N7 1140 00.0 19.0 00.0 19.0 00.0 19.1 00.0 19.0 
N7 24/08/72 0740 O1.26 1808. 00:2 Yor) 00.1. 19.00 .uo sis) 
N10 0830 00.0 18.9 00.0 18.9 00.0 18.8 
N8.5 0845 00.1. 1950 0023. 21920 


N8 0855 00.0: 19.2, 00.0 19.1 00.0 :1954 


STA 


N6 


N5 


N4 


N3 


N2 


N1 


N5 


N6 


DATE 


24/08/72 


TIME 
Fou 


0910 


0920 


0925 


0930 


0935 


0945 


1015 


1025 


84 


9.0M 6.0M, 3.0M, SURF | 
0/00 Cc Of00'S"e 0700: C 0/00 Cc 


Ue OC Z Ors 19320 OO. tulet Gio 

04.4 18.4" 0277' 18.8 01.5 (19.0 

06.0" 18.2. 04.7) 18.5 04,0. 518.8 

07 <5 971820) (07.3 “18.1 7.06.3. 19.5 

0355: 17.9 706.817.8707. 60 mien 

0920 lj. 1o0Ge2 aLees 

O22 4; 8.9 OL.7> 190 00.1 s19 21) 200.1 e ag 22 


00,0 — 19513 300.0 19.1 


STA 


is} 


15 


16 


Ne? 


18 


DATE 


26/02/73 


26/02/73 


26/02/73 


26/02/73 


26/02/73 


26/02/73 


26/02/73 


26/02/73 


26/02/73 


TIME 
CPST) 


1450 


L505 


1530 


1550 


1605 


1620 


1635 


1645 


1650 


DEPTH 
To Bottom 
In M 


ILA 


sub SS 


09.8 


OR 


09.8 


Wo 


HO 


10.4 


14.4 


85 


DEPTH 


HH 
5 
K-4 


- e Ow Oo (Oo. = co oo — to SO. 40 OO COO fe OS eS Ss a i a eG 
i Se ae Ok ee ee Sa Ge ss WN a a a a a ek a ee en Oe ee Ce eee 


0/00 


LG6.9 
JaieT/ 
23.8 
“eel 
PUES 
Md 3) 
27.0 
27.0 
28.0 
05.8 
20k 
239 
P68) 
04.9 
06.3 
07.4 
24.4 
04.7 
Paiesdl 
De) 
ile) 
08.7 
03.0 
06.0 
SR 
26.4 
Ose L 
05.3 
08.3 
24.7 
2% 
10.0 
20.4 
OIZ 
02.6 
O57 
14.8 


STA 


19 


20 


QB 


N10 


N9 


N8 


N7 


DATE 


26/02/73 


26/02/73 


27/02/73 


27/02/73 


voy GS PAI Biles 


21/02/73 


7102/73 


27/02/73 


27/02/73 


TIME 
(PST) 


1705 


1720 


1220 


1338 


1350 


1500 


1510 


1530 


12 


DEPTH 
To Bottom 
In M 


O97 


eZee 


04.0 


06.0 


06.0 


07.0 


08.0 


07.0 


10.0 
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DEPTH 
in M 
01.6 
03.8 
04.5 
OO, 
01.5 
O55 2 
WAN 
00.0 
02.0 
04.0 
00.0 
02.0 
04.0 
06.0 
00.0 
02.0 
04.0 
06.0 
00.0 
02.0 
04.0 
07.0 
00.0 
02.0 
04.0 
06.0 
08.0 
00.0 
02.0 
04.0 
07.0 


00.0 
02.0 
04.0 
06.0 
08.0 
10.0 


0/00 


00. 
Ol. 
02. 
OS" 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00. 
00 
00. 
00. 
Wilke 
00. 
00. 
00. 
02. 
IZ 
oOo. 
00. 
Oi 
OW 


DD. & Oo CO - Ww AO © 6 OFF ON tS Oo © °O CO O- Oo To Oo) 0 OOS th at ee eee. 


Oke 
Ou 
Oe 
26 
Mpa 
Meh e 


Gy Go" 1G AS ox Sh 


87 


STA DATE TIME DEPTH DEPTH 0/00 
(PST) To Bottom In M 
In M 
M3 27/02/73 1600 08.0 00.0 02.0 
02.0 03.0 
04.0 10.4 
06.0 Bea § 
08.0 It) 
20 28/02/73 0955 12.9 O12 00.2 
04.9 00.2 
ala les} OSH 
TE) 04.5 
20X 28/02/73 1005 23%) Ol 00.1 
OD. 7 00.1 
les 00.4 
18.4 09.4 
DOr LOS 
aed LOR 
Borel 06.2 
19 28/02/73 1020 09.8 O13 00.2 
Obya/ 00.9 
Ove9 OSS) 
08.7 08.8 
09.8 16.8 
18 28/02/73 1035 neo 01.9 00.5 
05.1 02.8 
08.3 13.4 
10.6 2S 
14.1 23.0 
1? 28/02/73 1042 09.3 O11 00.7 
06.4 Whee 
07.9 14.0 
093 ela 
16 28/02/73 1055 10.2 01.8 01.3 
04.2 06.1 
07.9 Pa. 
08.4 eet 
MOY 24.9 


° . . . ° ° ° e ° ° . . . ° ° . . . . ° . . . ° . ° . . ° . . ° . ° . 
UP cO\ GS (Sg KO EE NS IN BN RI NS GO SO) CoO ar oS ate CO OO” oo io” bo 
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STA DATE TIME DEPTH DEPTH 0/00 C 
(PST) To Bottom In M 
In M 
15 28/02/73 1110 13.0 01.6 02.4 04.4 
O5%2 1328 05.4 
06.5 Za 06.3 
08.3 24.9 06.6 
OZ ZG 06.8 
13.0 PAST 06.8 
13 28/02/73 1S 10.6 01.8 03.8 04.6 
03.8 20.4 06.0 
OSud Zea 06.4 
06.8 4 ae 06.9 
09.8 28.3 07.0 
10.6 28.3 07.0 
10 28/02/73 iLL SS ial 55) 02.1 05.6 04.9 
04.8 W.9 06.0 
05.2 26.4 06.7 
08.9 28.6 07.0 
eS 28.2 O72 
05.5 26.0 C6.7 
03.9 13.0 O5e/ 
6 28/02/73 1150 IW ae 01.8 08.6 O52 
01.9 v.4 06.1 
05.6 27.3 06.9 
O9Ns 29.4 O72 
1224 29.2 Oz 
16 28/02/73 1345 10.9 00.8 Ou 04.5 
05.8 06.8 04.7 
06.8 14.7 05.32 
07.4 Dive O59 
08.6 26a 06.8 
10.9 26.5 06.8 
18 28/02/73 1410 1353 O3eal 00.9 04.3 
08.0 14.1 05.0 
10.6 23.0 06.3 
1 e.2 24.0 06.5 
08.2 15.9 05.6 
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STA DATE TIME DEPTH DEPTH 0/00 "6 
(PST) To Bottom In M 
In M 
19 28/02/73 1425 11.8: 01.6 00.2 04.3 
06.8 01.3 04.2 
09.0 1337 05.0 
09.3 20.3 06.0 
11.6 22.4 06.3 
20x 28/02/73 1445 16.6 01.5 00.0 04.4 
06.3 00.0 04.3 
10.7 labs 05.0 
16.6 14.1 05.4 
21x 28/02/73 1520 14.5 01.8 00.1 04.4 
06.2 00.2 04.2 
1435 00.2 04.1 
RR 28/02/73 1610 10.3 01.6 00.0 04.6 
05.8 00.0 04.6 
10.3 00.1 04.5 
N10 28/02/73 1640 07.9 01.9 00.0 05.4 
07.9 00.0 04.7 
N9 28/02/73 1650 11,2 02.4 00.1 04.7 
06.3 02.5 04.8 
09.8 155 05.9 
11.2 17.2 06.1 
N7 28/02/73 1705 08.5 02.5 00.7 04.8 
02.7 02.5 05.1 
06.5 16.8 06.0 
08.5 20.0 06.4 
M3 28/02/73 1720 05.9 0227 01.8 04.9 
02.5 07.6 05.4 
05.9 1358 05.8 
05.9 1277 05.8 
Nl 01/03/73 0945 08.8 01.8 22.9 06.9 
Oa. 7 26.3 07.1 
08.8 2753 (yen 
N2 01/03/73 1050 08.3 01.5 2206 06.8 
03.9 24.4 07.0 
08.3 a ges O7Tat 
N3 01/03/73 1110 07.9 02.5 19.9 05.7 
05.5 23.8 O71 
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STA DATE TIME DEPTH DEPTH 0/00 G 
(PST) To Bottom In M 
In M : 
N4 01/03/73 1115 05.8 01.9 We33 06.0 
03.4 18.9 06.6 
05.8 25.6 07.0 
N5 01/03/73 1125 08.9 02.4 08.7 05.6 
04.2 18.8 06.5 
iy aad 2575 07.0 
08.9 25.4 07.0 
N6 01/03/73 1140 07.8 02.4 04.8 05.3 
04.7 14.1 06.1 
O57 18.6 06.4 
07.8 23.2 06.9 
N7 01/03/73 1150 10.4 02.5 03.0 05.1 
05.8 09.6 05.6 
07.9 171 06.2 
10.4 22,1 06.7 
N9 01/03/73 1205 09.5 02.4 01.0 05.0 
05.8 02.4 05.1 
08.2 1291 05.7 
09.5 SG 05.9 
N10 01/03/73 1220 08.8 02.7 00.3 05.0 
05.8 00.3 04.9 
08.8 03.0 04.9 
RR 01/03/73 1245 09.6 02.4 00.0 04.7 
04.9 00.0 04.7 
09.6 00.1 04.6 
20x 01/03/73 1450 22.8 02.1 00.1 04.6 
06.2 00.1 05.0 
10.9 09.3 05:1 
1 1.3 05.4 
22.8 LISS 555 
20x 01/03/73 1520 22.8 O25 2 00.1 04.7 
05.8 00.1 04.5 
10.4 08.3 04.9 
ay 132.0 05.4 
17% 2 13.5 05.5 


BL 


STA DATE | TIME DEPTH DEPTH 0/00 rc 
(PST) To Bottom In M 
In M 
20x 02/03/73 1045 ~=—-.21.8 01.5 00.1 04.6 
07.4 00.1 04.4 
23.2 00.1 04.3 
18.1 00.1 04.3 
21.8 00.1 04.3 
18 02/03/73 1405 Jo. = 02.1 00.6 04.5 
06.5 O12 04.6 
10.6 10.3 05.0 
12°. 9 18.4 06.0 
16 02/03/73 1117 ~—-08.0 02.2 01.5 04.6 
06.1 04.1 04.8 
07.4 09.9 05.2 
08.0 iy ap 05.4 
13 02/03/73 1135 ~ 07.2 02.2 03.4 04.8 
03.2 12.4 05.6 
05.1 20.0 06.2 
07.2 20.0 06.3 
6 02/03/73 a255° up, 2 01.6 05.3 05.1 
02.9 18-7 06.2 
05.2 25.4 06.8 
08.0 28.2 07.1 
Hib? 28.3 07.1 
2 02/03/73 1305 = 07.5 02-1 08.9 05.5 
03.3 21.8 06.5 
06.3 27.2 07.0 
07.5 O747 07.0 
8 26/03/73 1410 05.4 00.0 03.4 06.7 
02.7 03.8 06.8 
05.4 08.4 06.6 
15 26/03/73 1435 09.3 0143 01.9 06.6 
03.6 02.6 06.6 
03.2 03.0 06.6 
06.8 15.0 07.0 
09.3 24.3 07.4 
09.2 25.2 07.4 
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STA DATE TIME DEPTH DEPTH 0/00 Cc 
(PST) To Bottom In M 
In M 

16 26/03/73 1450 O9R3 01.6 00.6 06.4 
06.6 05.0 06.5 
08.2 14.4 06.9 
09.2 Jopae le OWS 
09.8 reel OFS 
18X 26/03/73 1S BiS eas 01.4 00.9 06.5 
02.8 Oneal 06.5 
06.7 01.4 06.4 
eS Odie 06.5 
eRe: 06.0 06.5 
RR 26/03/73 1638 08.2 08.2 00.0 06.3 
N10 26/03/73 1705 06.9 Onis 00.0 06.6 
06.9 00.0 06.5 
N9 26/03/73 IRy/AkS) 06.7 01.4 00.0 06.5 
06.7 00.0 O52 
0635 00.1 05.1 
N7 26/03/73 V732 O99 O2 aL 00.2 06.6 
09.8 04.1 06.8 
OE, O22 06.7 
Nl 27/03/73 0805 08.5 oD ZA alt 08.1 
06.4 PDS) 65 I 07.6 
08.5 29o 07.4 
N2 27/03/73 0823 08.2 Oy gal ORL 07.9 
05.4 26.0 08.5 
08.2 Da ae 08.3 
N3 27/03/73. 0832 O79 O25. Wie S 07.8 
05.5 PAG Al 08.4 
O79 PeifheoM 08.3 
N4 27/03/73 0840 07.4 (0335 1b 10.5 O7iS 
O5n0 24.2 08.2 
07.4 Die 08.3 
N5 27103073 0850 08.5 O2e 08.7 07.2 
05.4 24.6 08.3 
08.5 Die 08.3 
N6 27/03/73 0903 08.2 O25 2 O53 07.0 
03.8 LT <9 08.0 


ee: 


STA DATE TIME DEPTH DEPTH 0/00: 0 
(PST) To Bottom In M 
In M 
N7 27/03/73 0915 11.6 02.3 03.0 06.8 
05.5 1722 0765 
10.4 23.9 08.0 
11.6 24.0 08.1 
N9 27/03/73 0930 08.3 0222 00.9 06.9 
06.3 1282 07.2 
08.3 16.0 0775 
N10 27/03/73 0942 08.0 0241 00.0 06.8 
07.6 04.0 06.9 
08.0 04.6 06.9 
B 27/03/73 1000 06.8 01.9 00.0 06.5 
06.8 00.0 06.5 
20x 27/03/73 1125 18.6 OL27 00.1 06.2 
04.7 00.1 06.3 
08.9 02.1 06.3 
10.4 14.6 07.0 
18.6 18.6 07.3 
20Y 27/03/73 2127 09.5 0292 00.1 06.1 
04.8 00.1 06.2 
09.3 08.8 06.8 
09.5 1253 06.8 
202 27/03/73 1140 1275 02.3 00.1 06.1 
03.6 00.1 06.2 
1072 1ic2 06.5 
1285 15%0 06.9 
21x 27/03/73 1153 13:5 02.2 00.0 06.2 
94.9 00.0 06.2 
1345 00.1 06.0 
21Y 27/03/73 1200 12.9 02.3 00.1 06.1 
0541 00.1 06.2 
12.8 01.7 06.1 
12.9 On 06.1 
212 27/03/73 1217 132% O21 00.1 06.5 
04.8 00.1 06.2 


94 


STA DATE TIME DEPTH DEPTH 0/00 G 
(PST) To Bottom In M 
In M 
B 27/03/73 1408 05.5 01.6 00.0 06.6 
05.5 00.0 06.6 
N10 27/03/73 1420 07.9 01.9 00.0 06.6 
04.4 00.0 06.8 
07.9 00.0 06.6 
N9 27/03/73 1433 Lose 02.3 00.1 06.8 
04.6 01.2 06.9 
06.7 16.4 - 
07.9 07.0 07.0 
WS hs sb WS Oia 
11.9 19.9 07.7 
N7 27/03/73 1452 09.6 Ooo 01.6 07.1 
Os,7 ol 07.4 
09.6 24.0 08.0 
N6 27/03/73 1502 05.8 02.1 O27 07.0 
04.1 18.6 08.0 
05.8 19.1 08.0 
N5 27/03/73 1515 07.5 O22 03.3 07.7 
0207 LOS 07.6 
0755 25.9 08.2 
N4 27/03/73 1535 06.2 02.3 05.9 O75 
03.9 19,1 08.0 
06.2 22.5 08.1 
N1 28/03/73 0810 08.8 02,5 23.6 08.4 
05.1 28.2 08.1 
08.8 29.2 07.6 
N2 28/03/73 0827 07.6 02.4 22.0 07.8 
03.5 25.2 08.3 
07.6 27.2 08.2 
N3 28/03/73 0837 07.7 02.4 OZ 6d 67.9 
04.2 22.6 08.3 
07.7 26.0 08.2 
00.1 14.1 07.8 
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STA DATE TIME DEPTH DEPTH 0/00 fs 
(PST) To Bottom In M 
In M 
N4 28/03/73 0852 07.9 00.1 10.6 07.5 
02.6 17.8 08.0 
07.9 26.6 08.3 
NS 28/03/73 0900 = 08.4 00.1 09.3 07.3 
04.5 21.8 08.1 
08.2 26.2 08.4 
N6 28/03/73 0913 ~=06.8 00.1 05.5 07.2 
01.9 10.4 07.5 
05.2 17.8 08.0 
06.8 24.6 08.3 
M3 28/03/73 0930 04.7 01.9 05.0 07.1 
03.7 11.3 07.6 
04.7 13.4 07.7 
M2.5 28/03/73 0941 07.3 00.1 05.9 07.2 
03.7 jeg 07.6 
07.3 14.1 07.7 
N7 28/03/73 1000 ~=:10.7 00.1 02.9 07.1 
05.8 11.9 07.6 
10.7 22 5h. 08.0 
NO 28/03/73 1022 = 06.6 00.1 00.7 06.9 
06.6 04.3 07.0 
N9(b) 28/03/73 1027" 0928 00.1 00.9 06.9 
08.3 05.5 07.1 
09.8 05.8 07.1 
N10 28/03/73 1040 08.4 00.1 00.1 06.8 
08.2 02.7 06.9 
212 28/03/73 2182) Slae 00.1 00.0 06.5 
Jie 00.0 06.2 
21x 28/03/73 1200. | 11 00.1 00.0 06.2 
11.4 00.1 06.1 
21Y 28/03/73 1208 15.6 00.1 00.0 06.2 
15.6 00.1 06.1 
202 28/03/73 1216 12.5 00.1 00.0 06.3 
12.5 00.1 06.2 
20x 28/03/73 1225 19,9 00.1 00.1 06.6 
12.4 has 06.9 
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STA DATE TIME DEPTH DEPTH 0/00 (¢ 
(PST) To Bottom In M 
In M 
S 28/03/73 1235 10.4 00.1 00.3 06.5 
O5ru 03.1 06.6 
06.9 04.4 06.5 
10.4 05.6 06.6 
M 28/03/73 1242 13.5 00.1 00.1 06.2 
05.5 Orie 06.4 
07.6 03.0 06.4 
£OG. 06.1 06.5 
nbs ts & 1Bie2 07.2 
13.8 19.0 07.3 
N 28/03/73 1250 14.3 00.1 00.1 06.4 
06.4 OL7 06.5 
09.3 D503 06.5 
14.3 17.6 O}e2 
ms 28/03/73 1300 12.6 00.1 00.1 06.4 
05.4 00.9 06.5 
L0:.5 06.7 06.6 
Mel 10.2 06.7 
12.6 14.9 07.0 
N7X 28/03/73 1545 04.5 00.1 01.4 07.4 
03.6 09.1 07.6 
04.3 1 8) 07.6 
04.5 03 27 O74 
N7 28/03/73 1645 07.8 00.1 00.8 07.0 
03.1 OZR Oia 
06.2 10.3 07.5 
07.8 13.54 07.5 
M3 28/03/73 1650 03.4 00.1 02.6 Fk 
02.2 04.4 07.63 
03.4 05.1 07.3 
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STA DATE TIME DEPTH DEPTH 0/00 ne 
(PST) To Bottom In M 
In M 
N7X 29/03/73 0820 04.9 00.1 04.7 07.1 
01.6 07.9 07.4 
04.7 1357 07.7 
04.9 15.8 07.9 
N7X 29/03/73 0850 05.6 00.1 04.5 07.0 
02.7 06.9 07.2 
05.6 12.6 07.6 
N7X 29/03/73 0920 05.7 00.1 03.8 07.0 
03.5 07.0 07.3 
05.6 08.7 07.3 
05 14.1 07.6 
N7X 29/03/73 0950 05.7 00. 03.6 07.0 
02 05.1 6752 
05 08.5 07.3 
05 10.7 07.5 
N7X 29/03/73 1020 03.7 00. 03.3 07.0 
02 04.5 07.2 
03 07.0 07.3 
N7X 29/03/73 1023' 054.8 05. 0737 07.3 
N7X 29/03/73 1025 05.8 05. 16.1 07.6 
N7X 29/03/73 1027  05..7 05. 08.5 07.4 


N7X 29/03/73 1050 05.8 00. 


N7X 29/03/73 1120 05.7 00. 


N7X 29/03/73 1150 05.7 00. 


N7X 29/03/73 1220 06.1 00. 


oO 
Nn 
° . ° ° ° ° ° ° . * . ° . . . ° . 
fet SS Re ON Gor ee pe ON Go 0 SE ST 00” Co SICH FS Gs oe tS 
H 
| oe 
oe) 
j=) 
MN 
> 
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STA DATE TIME DEPTH DEPTH 0/00 C 
(PST) To Bottom In M 
In M 
N7X 29/03/73 1250 00.1 00.1 01.8 07.0 
N7X 29/03/73 1052 03.7 03.7 04.3 OvE1 
N7X 29/03/73 1053 04.1 04.1 1033 O73 
N7X 29/03/73 1054 O37 0387 07.8 07.2 
N7X 29/03/73 1055 05:47 05.7 1402 07.6 
N7X 29/03/73 1056 05.8 05.8 13.8 07.6 
N7X 29/03/73 1320 05.8 00.1 01.8 07.0 
03.4 04.6 7 
04.6 123 07.4 
05.8 15.87 07.7 
N7X 29/03/73 1350 06.0 00.1 Ome 0 Dee 
02.4 02.9 OVE 
OSal 11.8 07.6 
06.0 17a 07.8 
N7X 29/03/73 1420 06.0 00.1 01.4 07.0 
O31 05.8 One? 
05.47 1549 07.6 
06.0 Lous 07.8 
N7X 29/03/73 1450 06.0 00.1 01.6 07.0 
02.2 04.5 0722 
05.9 19.8 07.8 
05.8 18.0 07.8 
06.0 1725 07.8 
N7X 29/03/73 1520 05.9 00.1 01.5 07.0 
0287 0592 07.3 
0565 20.3 07.8 
05.9 20.9 07.9 
N7X 29/03/73 1550 05:7 00.1 01.8 07.0 
03.3 06.8 O78 
OSes 18.5 07.8 
OSny/ AV il 07.9 
N7X 29/03/73 1620 05.4 00.1 OY.7 06.9 
0237 OS55 O73 
05.4 20.6 07.8 


TIME SERIES 


4 


ae yeh hea i 
meres ete Wk ar) Baar 
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STA DATE TIME 12.2M 9.1M 6.1M 3.0M SURF 
PST 0/00 °% G/00) JC 9910/00 86 867000264... 0/00, °c 
N7 12/01/72 1530 0350; %61-0 02: 6"0i20 
1532 Hi22" 0178 
N7 12/01/72 1600 02.6 00.9 02.3 00.9 
1602 10.9 01.5 
N7 12/01/72 1630 01.9 00.7 01.9 00.7 
1632 224" CY? 
N7 12/01/72 1701 01.9 00.8 01.7 00.8 
1703 02.6 00.8 
N7 12/01/7226 1730 02.4 00.9 01.9 00.9 
1732 03.1 00.9 
N7 12/01/72 1802 01.6 00.9 01.6 00.9 
1804 Home 
N7 12/01/72 1840 01.3 Wale ofistOOls 
1842 01.7 00.8 
N7 12/01/72. 1945 01.1 “ends 00555°062s 
1947 01.3 00.8 
N7 12/01/72 2030 00.8 00.8 00.7 00.8 
2032 01.1 00.8 
N7 12/01/72 2130 00.5 00.6 00.5 00.6 
2132 00.7 00.6 
N7 201/920 2230 00.5 00.6 00.2 00.6 
2232 00.6 00.6 
N7 12¥017472:0 2330 01.0 00.5 01.0 00.5 
00.8 00.5 
N7 13/01/72 0024 00.4 00.5 00.4 00.5 
. 0031 00.8 00.5 
N7 13/01/72 0130 00.8 MOG’5° 00.7 00.5 
0132 01.0 00.5 
N7 13/01/72 0230 01.2 00.5 00.8 00.5 
0232 cs a OLS?” .00%5 
N7 13/01/72 0330 01.6 00.8 01.4 00.8 
0332 Baie eas 02.4 00.8 
N7 13/01/72 0400 02.0 00.7 01.8 00.6 
0402 Chay 7 ooere ove 
N7 13/01/72 0430 03.6 VOOTS 03:1 00.7 
0432 03.8 00.9 93.7 00.9 
(7.6m) 
N7 13/01/72 0530 10.0 01.5 04.7 0003S 02.6 00.5 


0535 IAs bikin 7 


102 


STA DATE TIME 12.2M 9.1M 6.1M 3.0M SURF 
PST 0/00 °C 0/00 °c 0/00°2C 0/00 °C 0/00 °C 

N7 13/01/72 0600 16.07:'02;25 ..06.6 (0088 04.6 00.7 
0603 1726. (02.3 

N7 LasO1s 72 0630 LS Saar Oeek? 07 <0 \c Owe 04.2 00.6 
0634 210-0350 

N7 13/01/72 0700 14a O1.9%, 904.25 -O0tG 02.9 00.6 
0703 ; 2359" 303;3 

N7 13/01/72 0730 22209 402.9% | 04.27 0005 02364-0055 
0733 2528. <03,5 

N7 13/01/72 0800 23.603 ven | O75 1 Ole 0235480055 
0803 27.0 0328 

N7 13/01/72 0900 204. 02.8) 08.23, ObFE 02.9 00.7 
0904 281 70359 

N7 13/01/72 0930 2236, 103<1, 03.2) 0099 03.2 00.8 
0933 28.0 04.2 

N7 13/01/72 1000 19;50,°03.0 03.0. 0049 02.6 00.9 
1003 27.6) Chal 

N7 13/01/72 1030 25.25 036) 02.6: OER 02.3: 240180 
1033 28.8 0404 

N7 13/01/72 1100 1954 02.6. 04.50 O10 02.4 01.0 
1103 28.6 04.3 

N7 13/01/72 1130 2504) 603.0. 04, Pa Ober 0206 OTP 
1133 29°55 0473 

N7 13/01/72 1200 Zas5: 10303. | 03.8) 40089 02.0 00.7 
1203 29.8 04.1 

N7 13/01/72 1230 Be 8) 0300 9 06~5°.0b.0 01.8 00.8 
1233 293° :0404 | 

N7 IES OV ET 2 1300 26.9 -03.9 04.0 01.0 01.8 00.8 
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1. INTRODUCTION 


Dispersal of sewage effluent from ships can present a significant 
pollution problem in crowded coastal waters. The degree of pollution 
nuisance depends upon the speed with which the effluent is dispersed. In the 
ocean, this is accomplished by the process of turbulent diffusion, a phenom- 
enon which is not yet fully understood. Theories that do exist do not des- 
cribe all aspects of the situation satisfactorily. Moreover they depend 
upon one or more empirical parameters which can only be evaluated from 
observational evidence. A reasonably large body of measurements of oceanic 
diffusion have also been gathered since the advent of Rhodamine dye and 
fluorometric profiling techniques (Pritchard and Carpenter, 1960). These 
measurements, in conjunction with the various theories provide sufficient 
basis for some generalized predictions about oceanic diffusion. 


The present study is particularly concerned with this dispersion 
problem in coastal waters. Special difficulties arise in such areas on 
account of the great diversity of oceanographic conditions that can exist. 

In addition to meteorological influences, tidal effects and river run-off 

can greatly affect the local stratification and mixing rates. Therefore 

it was decided to perform some experiments in order to see how well the 
previously existing measurements and theories could be applied to the problem 
of ship's effluent dispersal. The experiment was also intended to investigate 
the effects of vertical stratification, ambient turbulence level and vessel 
wake on the diffusing patch. 


This report consists of a summary of necessary theoretical back- 
ground, which includes the development of a wake in a stratified fluid, and 
the spread of a passive, conservative scalar due to turbulent diffusion. 
This is followed by a description of the experiment and the treatment of 
the data. These observations are then compared to the theories and a pre- 
dictive model based on the experimental results is chosen from the available 
theories. Finally, we derive certain formulae which are intended to provide 
a predictive capability for application to problems of practical concern in 
coastal waters. An appendix lists a recommended sequence of steps to be 
followed in applying the results of this report to particular pollution 
situations. 


2. THEORY 


The initial stages of diffusion of a patch of this sort must be 
influenced to a certain extent by the wake turbulence from the ship itself. 
At some later point in time, when the wake turbulence has decayed below the 
ambient turbulence level of the surrounding ocean, one may expect that 
the normal oceanic diffusion processes will take over. The questions which 
need to be answered are, "To what extent does the wake influence the diff- 
usion process, and how long does its influence last?". To answer these 
questions it is necessary to know something about the theory and measurements 
of (turbulent) wakes. 


(a) Wakes 

A self-propelled body moving through a fluid produces a momentumless 
wake. It is this sort of wake which we must consider in the case of a ship, 
not the sort of wake which develops downstream of an obstacle in a flow. 
Since the ocean commonly has a vertical density gradient, we must also 
consider the behaviour of wakes in stratified fluids. 


Most work on self-propelled wakes in the literature deals with 
entirely submerged bodies. It is necessary, therefore, to take the results 
for submerged bodies, since nothing else is available, and apply it to 
surface wakes. In an unstratified fluid, the wake behind a self-propelled 
body is circular (in an average sense) and its mean diameter expands as 
(Merritt, 1972) 


Cas 
BL ee els (2.1) 


where b is the wake diameter, D is the body diameter, x is the downstream 
distance, C.. is the drag coefficient appropriate to that particular body, and 
K and n are the constants to be determined. If we sample at a fixed point 

in the wake of a self-propelled body, this becomes 
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where V is the velocity of the body. Several experimental investigations 
have been made of the growth of a wake behind a self-propelled body. 
Schooley and Stewart (1963) found 


L/3 
| ; (2835) 
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while Naudascher's (1965) results can be fitted by 


1/4 
Lee x . (2.4) 


Experiments by Merritt (1972) give 


Beat x1 1/4 
p ~-3 A ; (225) 


with the possibility that an asymptotic size may be reached. 


If one uses the relation 


LL oe (27.6) 


for an estimate of the turbulent velocity fluctuations, then the turbulence 
intensity in the wake decays following the relation 
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which agrees with Naudascher's (1965) results. 


In a stratified fluid, the wake of a submerged, self-propelled body 

is critically affected by the stratification. The initial vertical growth 

of the wake suffers a collapse at a time determined by the density gradient 
in the fluid (Schooley and Stewart, 1963). The collapse occurs when the 
turbulent energy within the wake can no longer sustain the vertical extent 

of the wake against the buoyancy forces seeking to return the mixed fluid 

to an equilibrium level. After the wake collapses, the rate of horizontal 
expansion is enhanced. 


Merritt (1972) has performed a series of experiments on wake devel- 
opment in stratified fluids with the following results. The wake collapses 
at a time t_ = T/3, where T is the Brunt-Vaisala, or buoyancy period, g is 
the gravitational acceleration and p the density: 


T= 2I/(g/o, 227 (2.8) 
Oo 02 ‘ . 
In the period before the vertical collapse the wake grows as 


belo igeenerth ni 
so es esp (2.9) 
where F = VT/D is the Froude number. The best values of K and n are 1.3 
and 0.25 respectively. The maximum vertical growth, achieved at the time 
of collapse is 


1 
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and the asymptotic vertical size is given by 


f£ = 0.5F% (2.11) 
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It is this vertical extent of the collapsed wake which is of particular 
significance in the present study since it determines the thickness of the 
effluent plume. 


(b) Turbulent Diffusion 

There is no completely satisfactory theory of turbulent digepe toi 
because the general turbulence problem has not been solved. Many theories 
exist which attempt, with varying degrees of success, to parametrize the 
problem. 


A theory based on a diffusion equation can describe only the mean 
concentration field. Any single manifestation will necessarily differ from 
that described because diffusion is a random process. The predicted value 
at any given point and time would be found only if many experiments were 
done under identical conditions and an ensemble average were taken of the 
results. In view of this great irregularity, a proper, complete theory 
should be able to predict the variance of the concentration at a point, as 
well as the mean field as a function of space and time. This is necessary 
if predictions are to be made of pollution levels, for example, since a low 
mean concentration is small comfort if very large fluctuations can occur. 


There are two ways of approaching diffusion: one is from a fixed 
frame of reference, the other from a frame attached to the diffusing cloud. 
Clearly, in the case of a free-floating, diffusing patch in the ocean, the 
best approach is the relative one, using a reference frame attached to the 
center of mass of the diffusing cloud. Equations which predict the concen- 
tration field at fixed points in space are of no use in describing the 
diffusion of a randomly moving cloud. The rate at which the cloud changes, 
regardless of where its position happens to be is the most important thing. 


These theories will be briefly outlined. They apply to the lateral 
diffusion of a dye patch laid in the wake of a vessel. Experimental evidence 
clearly shows that in stratified waters vertical diffusion is greatly inhib- 
ited, so that the vertical extent of the patch is determined principally by 


the initial wake. We shall henceforth be mainly concerned with the horiz- 
ontal diffusion of the resultant effluent plume. 


deen Constant eddy coefficient 


This is the simplest theory of turbulent diffusion. It assumes 
that turbulent diffusion is analogous to molecular diffusion and can be 
parameterized by a single quantity K called an eddy coefficient. In this 
case, the concentration field C obeys the equation 


IGE. 92C | 
=6l i 3 ; (2.14) 


where x is the horizontal coordinate. 


For an infinitely long plume of initial width 2 in a body of water 
of infinite horizontal extent the solution is (Grosch, 1972) 


l x/2 + 15 x/ 2. - 5 
GOCe,x) = 9 ert i ert 3 (2,45) 
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where E = wo? 1K, K being evaluated from experimental data. The variance 


of the distribution (2.15) is 


GS Fiet/a a date lVGR oi (2.16) 
so that if we choose o as the size scale for the patch, 


C2 dah) 
L/d = yi + 24t/t. 


lL. 
For t* > si then, the patch size grows proportionally to t*, and the mean 
-l; 
concentration decays as the reciprocal of &/R and is proportional to t.*. 


2. 4/3 Law 


This is one of the class of theories which allow the eddy coefficient 
to vary with the scale size of the diffusing patch. Richardson (1926) studied 
diffusion of particles in the atmosphere and concluded from experimental 
evidence that it was best described by a diffusion equation in which 


gee (2.18) 


with € a constant and 2 being the distance between particles. To apply this 
to a diffusing dye patch in the ocean, it is necessary to decide what to 
choose for the scale size 2, as there are no particles between which to 
measure distances. Grosch (1972) considers two choices: one is to use the 
distance from the center of the patch, x; the other is to use the entire 
size of the patch, 2. This latter choice requires some criterion for deter- 
mining just what the patch "size" is, as the theoretical mean distribution 
only approaches zero asymptotically. The most reasonable choice seems to be 
that used already: the standard deviation of the patch distribution. Grosch 
argues that, since turbulent eddies significantly smaller than the size of 
the entire patch provide internal mixing, but are not very efficient at 
diffusing the patch into surrounding waters, the best choice is the integral 
scale model, where 2 is taken as the standard deviation of the patch. This 
model predicts that the patch size (taken as being o) should follow 


w/a, = (1+ at/t) (2.19) 
and that the mean concentration 
ere ae gt/t 3! (2.20) 
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Fort. toe 2 will increase as t and C should decrease as t_ This 


of course assumes 2-dimensional mixing only. 


The similarity theory of turbulence offers some justification for 
the 4/3 law. Because the spectrum of energy in turbulence is not constant, 
the energy contained in eddies at different scale sizes is different. There- 
fore, the rate at which mixing occurs varies with the scale of diffusion. 

The constant eddy coefficient model is not equipped to handle this, and there- 
fore does not apply very well to oceanic diffusion. In the ocean, the energy 
spectrum increases with increasing scale size, up to some limit which is much 
larger than the size (1 Km) of patches considered in this study. Therefore 

as the patch grows in size, progressively larger, and hence more energetic, 
eddies begin to play a role in the diffusion of the patch, instead of simply 
advecting it bodily. If this region of the turbulent energy spectrum happens 
to be an inertial subrange, then (Csanady, 1971) the eddy coefficient K should 
be proportional to g 4/3, If it is not an inertial subrange, then K will have 
some other dependence. The turbulent spectrum at larger scales in the ocean 
is not sufficiently well known to state whether or not this is true. The 
validity of the 4/3 law therefore must remain in doubt. 


Csanady (1971) discusses some of the fundamental aspects of turbulent 
diffusion theory. In dye patch diffusion studies it is important to know 
what the diffusion parameters are relative to the patch itself; one must, in 
Batchelor's (1952) words "follow the cloud", since we are not interested, in 
this case, in effects at a fixed point. The theory of relative diffusion has 
not progressed much since Batchelor's work, and it is appropriate only to 
describe the behaviour of the mean concentration field, not the field of 
concentration fluctuations. 


The quantity of prime interest is the dispersion tensor which def- 
ines the spatial spread of the concentration field (Csanady, 1971) 


or eels 
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ij : pais C(xy t)adx - (221) 


where Cr is the integrated concentration 


Cy = C(x,t) dx : (222) 


The characteristic dimensions of the patch are piven bY 0.435. 10 the 
experiment done here, 9929 corresponds to o_, the patch width. It is possible 
if one assumes that the mean concentration profiles tend to a Guassian shape, 
to define a so-called "diffusivity tensor” Kij with 


ac #8 OR aC 
a Ox, (Kij ox,” (2°23) 


(Csanady, 1971). In the isotropic case, Kij = Kéij, where 6ij is the 
"Kronecker 6", and 


dot 
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Arguments from the similarity theory of turbulence may be used to define 
three distinct diffusion regimes, each with a different form for K (Csanady, 
1971). The first regime is found at diffusion times shorter than the char- 
acteristic time scale of the turbulence; in this initial phase, relative 
velocities are still correlated and it may be shown that 


K.= Bt (2.25) 


where B is a constant related to the average product of the turbulent velocity 
fluctuations. If the patch is of a size corresponding to an inertial subrange 
in the turbulence, then 


K=C o1/3,4/3 


1 (2,26) 


where ¢« is the energy dissipation rate and C. is a constant. This is the 
4/3 law referred to before. In this case K “may also be written in the 
form 


K = Gye ah (Garon +4213 cye Fey? (2477) 


where o is the initial patch size. 


In this case K is asymptotically pro- 
portional to t2. 


At very long times, if the cloud becomes large compared 
to the turbulent length scale, then there is no longer a distinction between 
absolute and relative diffusion, and K reduces to a constant 


KR as (2.228) 


3. EXPERIMENT 


The experiment was performed twice; once in Saanich Inlet, and 
once in the Strait of Juan de Fuca, at Royal Roads, (Fig. 15). These two 
areas were chosen to provide as great a contrast in environment as possible. 
Saanich Inlet is highly stratified, semi-enclosed and fairly quiet as far 
as turbulence is concerned. The Juan de Fuca site has a well-mixed surface 
layer and has a high degree of turbulence from both wind and tidal action. 


We shall describe the experiment in Saanich fully, and cover only 
points where the Juan de Fuca experiment differed. 


(a) Saanich Inlet Experiment 


The experiment was performed on April TO ,* 2975 in oaanich tnweb 
near Patricia Bay. Five hundred grams of Rhodamine B fluorescent dye were 
placed in CSS RICHARDSON's sewage tank, which was then filled with sea water. 
The initial dye concentration in the tank was 3.59 x 10 * g/L. The tank was 
discharged while the ship was steaming in a straight line at ten knots. The 
initial patch was about 1 Km long and a few (<10) metres in width. A series 
of drift drogues were placed in the patch as it was laid, in order to aid the 
profiling boats in finding the patch. Both horizontal and vertical measure- 
ments were taken to define the patch. 


Horizontal profiling was done using a 22 foot launch towing a 
Variosens autoranging fluorometer at 1 metre depth; output was recorded on 
chart paper. The launch speed was held as nearly constant as possible at 
2.6 m/sec. Vertical profiling was done using a Turner Model III fluorometer 
with the intake hose lowered from the 40 foot launch SEATECH (IL. > To ;counter= 
act the effects of lag and smearing in the hoses, the intake was lowered in 
1 metre intervals, and the reading was allowed to stabilize at each depth 
before the intake was lowered again. The profiling vessels were tracked by 
radar from the 130 foot vessel SEA LION securely moored at three points 
to the naval buoys at Patricia Bay. The position of the profiling vessels 
were plotted using a transparent plotting table overlay on the radar set. 
Time marks were given to SEATECH I by CB radio and these were then marked on 
the chart paper. The average speed of the boat was evaluated from the radar 
plots, and used to convert distance on the chart paper to real distance. The 
positions of the horizontal transects and the vertical stations were also 
plotted from the radar, thus enabling a picture of the diffusing patch to be 
constructed. Thirty-five horizontal transects and fifteen vertical profiles 
were taken over a period of seven hours, before measurements ceased. 


Oceanographic conditions were measured by bottle casts at the 
beginning and end of the experiment, and by BT casts at alternate vertical 
profiling stations. 


(b) Juan de Fuca Experiment 


The Juan de Fuca experiment was performed in Royal Roads on May 2, 
1975. More dye was used this time: 2.Ke. giving.an initial concentration 


10 


of 1.89 g/L. The concentration used in Saanich Inlet was too low, and made 

finding the dye difficult after two or three hours. SEA LION was used to 

lay the dye as RICHARDSON was not available. The first ten transects had to 
to be made without radar tracking, by visual navigation on board SEATECH I. 

Radar tracking started after SEA LION tied up at a set of naval buoys. 


The initial patch was 2 Km long. A total of twenty-six horizontal 
transects and ten vertical profiles were taken. The last eight horizontal 
transects were done by SEATECH II as the sea had become too rough for the 
smaller SEATECH I to operate. This increased the interval between transects 
considerably, as one boat had to perform both the vertical and horizontal 
profiling. The dye patch was followed for eight hours before it was finally 
lost. 


Oceanographic conditions were measured by bottle stations before 
and after the experiment, and a total of five BT casts taken during the 
experiment. 


Gye 


4. DATA AND DATA ANALYSIS 


Turbulent diffusion is a random process. No two dye patches 
behave in the same manner, even under apparently identical environmental 
conditions. As it diffuses, the patch may assume highly irregular shapes 
and concentration profiles. It is therefore necessary to select some para- 
meters from the measurements which can be used to characterize the diffusion 
and may be compared to theory and previous results. 


The horizontal extent of the patch is best characterized by the 
spatial variance of the concentration field, defined by the quantity 


| XX4 Cibo, t) dx 


sli) A | C(x,t) dx 


where oF, are elements of the dispersion tensor (Csanady, 1971). 
The variance thus described is one of the more stable parameters 
associated with the patch; more so than the maximum concentration since it 
is relatively unaffected by decay or absorption of the dye while the diff- 
usion process is going on. If x; is the coordinate along the long axis of 
the patch, and x» is the coordinate (locally) perpendicular to this 
(referred to the center of mass), then o99 gives an estimate of the patch 


width for any given transect. The other quantities of interest are Ch : 


ax 
the maximum concentration observed on each transect, and C, which is a mean 
concentration defined by 


= 1 
C=¢ | ax, 


where L is the width of the patch at that transect, defined by the limits of 
observable dye concentrations. 


The patch was initially long and narrow, as it had been laid in the 
wake of the ship. It was therefore apparent that lateral diffusion would be 
more important than that parallel to the long axis of the patch (slender 
plume assumption), (Csanady, 1971). We decided to concentrate on the lateral 
expansion of the patch, since the radar plots showed that this was indeed 
the direction in which most of the growth took place. 


The horizontal profiles were treated as follows: using the radar 
plots to convert the horizontal axis on the chart output to distance, and 
the fluorometer calibration curves to convert the vertical axis to concen- 
tration, the profiles were digitized on a Hewlett-Packard 9821 digitizer 
and calculator. Each profile then being stored as a series of points, the 
required parameters were calculated. 


The center of mass, integrated and average concentrations were 
found for each transect. If x is the center of mass, Cy the integrated 


1Z 


concentration and C the average concentration, then 


C. = Chdy ous (4.3) 


C= C,/(|x1-x2 |) , (4.4) 
x2 
ripen 
x= | =CAdXE fake (4.5) 
eT 
X] 


x, and x» are the edges of the transect, defined as the point where the dye 
concentration drops below the background level. The standard deviation was 
computed on a second pass through the data, using 


Xo je 
1 = 9 ; 
o.. a, | (x-x)* C | , (4.6) 
Lexags 


The integrations were performed using the trapezoidal rule; between two 
consecutive points a and b the contribution to the integral was estimated as 


AI = 


Nile 


(b-a)[ f(a) + f(b)] (4.7) 


These contributions were then summed across the transect to give the entire 
integral. The function f(x) took on the forms C, xC or (x - x)2C depending 
on whether integrated concentration, center of mass or variance was being 
computed. The results of these computations are shown in Figures 1 to 6, 
giving Cae? C and Oo, as a function of time for both the Saanich and Juan 


de Fuca experiments. 


Okubo (1971) uses an alternate method proposed by Joseph and 
Sendner (1958) to parametize the patch size. This method involves first 
contouring the dye patch, measuring the area enclosed by an iso-concentration 
curve and then defining an equivalent radius v of a circle of equal area. 


One then calculates the variance on the basis of this equivalent circular 
distribution, defining the variance 02 by 


Ig 


2. aS 2 
Oo = | roc 2ir , dr / | G 2ir dr. (4.8) 
fe) ) 


This method was not used for two reasons. The first was that the 
number of transects made was not sufficient to contour the dye patch 
without a great deal of guesswork, especially in the later stages. The 
second was that this method is really designed for patches which, however 
irregular they may be, are not significantly larger in one dimension than 
the other. It did not seem appropriate to use this type of data reduction 
on a patch which was, at least initially, long and narrow. It seemed better 
to measure the effective patch width, as the length did not grow very fast. 


The vertical measurements were treated in a similar fashion. The 
depth of the center of mass of the vertical dye distribution was taken as a 
convenient scale depth. This is shown in Figure 7 and Figure 8 for both 
days. The maximum depth of penetration of dye was plotted for each station 
as well as the depth at which the peak concentration of dye was found. These 
results, plotted against time, are shown in Figures 9 and 10. 


Visual examination of these plots results in a first impression of 
a great deal of scatter, especially in the Saanich results. However, thas 
possible to fit the points with some empirical relationships which will 
later be compared with some theoretical predictions. 


Fitting a straight line by eye leads to the following results: 


Juan de Fuca: 


Opts 1.07t9°913 om (4.9) 
es BSAUS 
Cig WO? se 10te g/L (4.10) 
~*~ 34°52 3.78 
Coe Be eLOFE 2/L (4.11) 
0°498 

Saanich Cn i= 0.2 cm (A 12) 
ae ie eB SEO, 
C= 1.44 x 10 t g/L (4.13) 
G =eAeG. kel0 “tie Ley (4.14) 
max 


where t is in seconds. These formulae apply only if t > 600 sec, since only 
after this point is the data appropriate for such calculations. 


The average initial dilution provided by the wake mixing was cal- 
culated using the average concentration from the first transect and the 
initial concentration measured using the tank sample to define a dilution 
factor 
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D..= Cs nitial! © C415) 


For Saanich, D was 7.8 x 10* and for Juan de Fuca, D was 1.89 x 10°. There 
is some unreliability in these, as the value of C depends upon where the 
transect was taken. An estimate for an average D could be useful, however, 
and a good value is 10°. Note that this is not the dilution in the wake, 
but that which has occurred after about 10 minutes of mixing. The initial 
dilution into the wake is more likely to be of order 102. 


The most important feature of the oceanographic environment was 
the stability of the water column near the surface where the diffusion took 
place. The density structure was determined by standard oceanographic 
bottle casts before and after the diffusion experiment on both days. In 
order to check for variations in the vertical structure, BT casts were 
performed on alternate vertical stations. Density profiles are shown for 
Saanich Inlet in Figure 11 and for Juan de Fuca in Figure 12. (Note that 
the scales of these two figures are quite different.) BT casts (samples 
shown in Figure 13) showed no great variation over the period of the 
experiment in either case. Saanich Inlet, as expected, is much more highly 
stratified than Juan de Fuca. 


Buoyancy periods (Equation 2.8) were estimated using a finite 
difference approximation to the density derivative for both cases. In the 
Saanich profile there is an essentially uniform gradient over the top five 
metres, which gives a value for T of 4.61 min. Juan de Fuca exhibits weaker 
stratification, the value over the top fifteen metres being about 18.5 min. 
Note that the buoyancy period is proportional to (90/3z) %. Thus in spite 
of the very large difference in density gradient between the two locations, 
the buoyancy periods differ by only a factor of four. This has important 
implications for the depth to which the turbulent wake initially mixes the 
effluent. | 
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5. RESULTS 


Values for K may be computed from Figure 3 for the Saanich exper- 
iment and Figure 6 for the Juan de Fuca measurement. The lines shown in the 
graphs which are fitted by eye are 


30.27 cm eee ls, 


Q 
i] 


for Saanich, and 


il 


O°: 


le se tiga as | (322) 


for Juan de Fuca, where t is in seconds. Using (2.24) these expressions 
for oO, can be used to compute a value of K for each case: 


Saanich: K = 4.56 x 10% cm? sec !. 


1.05t9°83 em2 sec !. 


Juan de Fuca K 


Figure 1 and Figure 4 show the maximum concentration as a function 
of time for Saanich and Juan de Fuca respectively. The best straight line 
fits by eye to the log-log plots are: 


3.6 x 10 *t P03 (5.3) 


Saanich: (§ 


3.7 x 103t 2°78 (5.4) 


Juan de Fuca: c 


with concentrations in g/L and t in seconds. Figure 2 and Figure 5 show 
the average concentration per transect for Saanich and Juan de Fuca 
respectively. The best fitting lines (sing the same units as above) are: 


Saanichi: €: decdlgesed Omit ty? (5.5) 


4.07 x 10't 3°15 (5.6) 


O| 
I 


Juan de Fuca 


These results allow some comparison with the various theoretical 
predictions. The first question to be considered is that of wake effects. 


During the Saanich experiment the value of the buoyancy period T 
in the upper five metres was 2.53 min., which gives a wake collapse time of 
about 45 seconds. In Juan de Fuca T was eighteen minutes, with a corres- 
ponding collapse time of six minutes. In both experiments, the wake must 
have collapsed before the first transect of the dye plume could be made. No 
effects from the period before or during the wake collapse should be visible. 
The vertical extent of the dye would therefore have been essentially constant 
at the asymptotic values for the vertical wake extent, under the assumption 
that the dye is confined to the wake. In Saanich Inlet this asymptotic 
depth based on Equation 2.11 was 7.5 metres; in Juan de Fuca it was 11.64 
metres. These calculations are based on a completely submerged vessel. Be- 
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cause of the proximity of the surface it is reasonable to expect that these 
are upper limits for the asymptotic vertical thickness of the wake, and that 
the actual vertical extent may have been significantly less. 


According to Equation 2.7, with a vessel speed of ten knots 
(5.15 m/sec) and with an initial wake diameter D of four metres, the velocity 
fluctuations in the wake, u', will drop to a mean level of 1 cm/sec in 
twelve minutes, and 0.5 cm/sec in thirty minutes. Although it is very 
difficult to guess what the ambient level of turbulent velocities might have 
been in the water during the experiment, it is probable that the wake turb- 
ulence would have decayed below the ambient level in fifteen to thirty min- 
utes. 


Figure 9 and Figure 10 show the maximum depth of dye penetration 
as a function of time for Saanich and Juan de Fuca, respectively. Inspection 
of the graphs shows that this depth averaged about 6 metres +1.15 m in 
Saanich, and 7 metres +1.5 m in Juan de Fuca. There is a good deal of 
scatter in these points, but the depth seems to be essentially constant. 
Part of the scatter is probably due to the profiling boat drifting relative 
to the dye patch while making its soundings. It thus appears that for the 
two experiments described in this paper, the asymptotic vertical thickness 
of the wake for a surface vessel is about 0.7 times the value derived in 
Equation (2.11). This should be kept in mind when making practical calcul- 
ations employing Merritt's (1972) result. 


Equation 2.13 predicts, after vertical collapse, that the wake 
should expand horizontally in proportion to t*, until the wake turbulence 
intensity declines below the ambient oceanic level. The results 5.1 and 
5.2 show that the patch width (defined as o,) expands, in both cases, much 
more quickly than t%; moreover, in Juan de Fuca at least, inspection of 
Figure 6 will show no area where a t% curve could reasonably be fitted. The 
amount of scatter in the Saanich points makes it more difficult to state 
definitely whether this is possible or not, but inspection of Figure 3 showed 
that it is unlikely to be true. 


It is also unlikely that the wake turbulence persisted above the 
ambient level for more than thirty minutes. It should be kept in mind that 
these formulae for the rate of wake expansion were derived for wakes pro- 
duced in non-turbulent fluid. The existence of the ambient oceanic turbulence, 
especially at the scales on the order of the size of the wake may signific- 
antly accelerate the wake expansion. 


The effects of the ship's wake seem on the basis of these exper- 
iments to be confined to the early history of the diffusing patch. The wake 
provides initial mixing and dilution, and gives the patch its initial shape 
and vertical extent, but does not later affect the diffusion to any signif- 
icant extent. Almost all vertical mixing is done by the ship during dis- 
charge, the dye being mixed throughout the wake and not penetrating beyond 
to any discernable extent throughout the time of measurement. The stability 
of the water column determines the depth to which the wake will mix initially, 
but appears to have little other effect. The degree of vertical mixing by 
the oceanic turbulence was not appreciable. 
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In Saanich Inlet, the horizontal diffusion appears to be best 
described by the long diffusion time case described by Csanady (1971)., In 
this case, we have a constant eddy coefficient of 4.6 x 10% cm* sec ?, 
significantly lower than usual ocean values of 103 to 5 x 10° (Grosch, 1972). 
The Juan de Fuca experiment comes close to Csanady's (1971) short diffusion 
time case, which predicts apparent diffusivity varying linearly with time: 


K = 1.05 t9°83) cm sec ! 


Although the exponent here is somewhat less than 1, it is close, and 
considering the degree of scatter in the data, can probably be taken as 
representative of the short time case. There does not appear to be any 
evidence of a region where inertial-subrange diffusion might hold. 


Okubo (1971) has written a review paper in which he has collected 
data from recent diffusion experiments and used them to derive some empirical 
relations which may be used to predict the behaviour of diffusing dye patches. 


The size of the dye patches in those experiments using Okubo's 
variance calculation as given in Equation 4.8 is best fitted by the function 


o2 = 0.0108 t2° 34 Be (5, 8) 


with o in cm and t in seconds. However, these were all performed in the 

open ocean, not in semi-enclosed coastal waters; this may account for the 
slightly higher growth rate than the one observed here in Juan de Fuca 
Strait. There is sufficient scatter in these plots however, that the Saanich 
and Juan de Fuca points do lie within the cluster of Okubo's points. 


Turbulence is not the only factor which plays a role in oceanic 
diffusion. Current shear, both horizontal and vertical may also have a 
significant effect. Pritchard, Okubo and Carpenter (1966) found evidence 
that vertical current shear produced a significant elongation and skewing 
of the patch with depth, and a somewhat increased rate of decay of peak 
concentrations. Okubo and Karweit (1969) constructed a model on the basis 
of the classical diffusion equation superimposed upon a uniform shear flow. 
This model showed that the concentration profile should be skewed toward 
the region of lower current velocity. Experiments in Lake Huron by Murthy 
and Csanady (1970) found profiles similar to those predicted by the model 
of Okubo and Karweit. 


Shear was not measured in the experiments described here and might 
reasonably be expected to be relatively unimportant. However, there will be 
many coastal situations, e.g. estuaries, where current shear will dominate 
and the resultant skewing of the dye patch must certainly be considered. 


The other main factors which may affect the rate of diffusion 
are wind and water column stability. Foxworthy, Tibby and Barsom (1966) 
found that high wind speeds and low water column stability led to enhanced 
and significant vertical diffusion. They state that there may be some 
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increase in horizontal diffusion with decreasing stability, but there is not 
sufficient data to be sure. 


The experiments done here showed no large effect on vertical mixing 
arising from water column stability; vertical diffusion is controlled by 
the ship's wake. There was a much higher rate of horizontal diffusion in 
Juan de Fuca than in Saanich Inlet. In the Juan de Fuca experiment, there 
was wind (5-10 knots) and a less stratified water column. It seems more 
likely, however, that the increased rate of horizontal mixing was due to 
the higher ambient turbulence level in Juan de Fuca Strait. The calculations 
of the vertical extent of the wake (Equation 2.11) are based on a buoyancy 
period that is independent of depth. This is equivalent to a linear density 
profile. Although the Saanich profile (Fig. 11) is reasonably linear over 
the top 8 metres, the structure in Juan de Fuca (Fig. 12) is more complicated. 
The theory gives us little help in interpreting the influence of such a pro- 
file, although it is perhaps reasonable to assume that dye penetrating below 
the surface stratification would be distributed throughout the well-mixed 
layer between 3 and 7 metres. 


It is interesting to note that the Juan de Fuca values of o_ (Fig. 
6) fit a straight line quite well, whereas the Saanich Inlet data (Fig. 3) 
as mentioned above, are extremely variable. Although we have approximated 
the Saanich data by a line that represents a constant value of K there is not 
a strong justification for this. To some extent this scatter can be attrib- 
uted to low dye concentrations, which made the patch hard to follow. Never- 
theless, we shall keep to our chosen o (t) relationship in what follows since 
it provides a useful contrast to the Juan de Fuca case. There is no doubt 
that further work is warranted in quiet and enclosed waters such as Saanich 
Inlet before any serious calculations are made. 
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6. SUMMARY AND CONCLUSIONS 


Vertical mixing is provided chiefly by the action of the ship's 
wake. It is only weakly dependent on water column stability. Equation 
(2.11) defines the asymptotic vertical extent of the wake which is the 
same as the vertical thickness of the final diffusing patch. We may 
rewrite the expression so that, allowing for a 0.7 reduction due to surface 
effects, 


1 
h. = 0.23v% 23/4 


90,-1/8 
f ce IZ 


(650) 


V is the ship velocity (cm/sec) and D may be taken as the ship draught (cm). 
Note the very weak dependence of hy on the density stratification, which 


is consistent with the results observed in these experiments. It will be 
recalled that the dye patch thickness in Saanich was only 0.86 of the 
thickness in Juan de Fuca, whereas the density gradient was 16 times greater 
in Saanich. 


In Saanich Inlet, which represents a quiet and enclosed region, 
the diffusion process ™ay be described after discharge by the 
classical diffusion equation, using a constant eddy coefficient of 
5 x 102 cm? sec !. The expansion of the dye patch is described by 
(2.17) and the decay of the concentration by (2.15). This process corres- 
ponds to Csanady's (1971) long diffusion time, where the patch size is of 
the order of the larger turbulence scales. 


In the more active waters of Juan de Fuca Strait, the diffusion 
may be described after discharge (allowing for an initial finite patch size) 
by an eddy coefficient which varies with time: 


K = 1.05 t9°83 em? sec } 


This is very close to Csanady's (1971) short diffusion time case, where the 
patch is small compared to the main energy-containing eddies, and thus 
velocity fluctuations are still correlated. 


Although this time deperidence of K makes the equation nonlinear 
we may transform back to the familiar diffusion equation. Let the diffusion 
coefficient be 


K = yt* (6.2) 


where z is not necessarily an integer but y is a constant; then the 
substitution t = t” 1 transforms the equation (2.23) into 


, 92C 


oC a2C o*C 
ox2 


= (gly = OK 
OT y a2 


(6.3) 
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Having solved the diffusion, equation (6.4), the required result may be 
obtained by substituting t for t. The correct solution to the equation 

is given by (2.15), which describes diffusion from a line source of finite 
width. For practical purposes, one may use the result for a true line source 
of infinitesimal width; the formulae are easier to handle, and the error is 
negligible if the initial plume width is very much less than the length. The 
solution for such a source is given by Carslaw and Jaeger (1959): 


Le 


m2 
Coz +50. 1Ki *) exp ( -x*/4K't). (6.4) 
The corresponding result for a point source is 
C = Q(4nK't)” lexpk (x2+ y*)/4K't]. (6.5) 


These theoretical results can be combined with the results from the exper- 
iments done here to make predictions about the behaviour of a dye patch. 


Before predictions can be made about the patch behaviour, the 
quantity Q must be defined. Q is clearly not the original concentration of 
effluent in the ship's tanks, which we shall call Q,. The relations (6.4) 
and (6.5) apply only after the effluent has undergone initial mixing into 
the wake. If the initial distribution is assumed to be mixed down to the 
depth h, (from Equation 6.1) and we consider a plume of unit width (1 cm) 
then the quantity Q is defined 


RQ, 


Q = Vh, (6.6) 


where V is the ship aes in cm. sec ! and R is the volume rate of effluent 
discharge in cm? sec !. Of course this is a somewhat arbitrary way of 
defining the initial plume but it serves the necessary purpose of correctly 
relating the parameters Qr> Vi, hy and R in the results that follow. 


For practical applications we need to determine appropriate 


positions and times for specific concentration levels. Assuming a line 
source, we define the contour of some given concentration C. Then, using 


(6.4) 
Qn (C/Q) = -5 Qn 4nK't - x2/4K't 
which may be solved for x to obtain 


x = 4K't(zt1)/2 [ 2n(Q/C) - Sin 4nK' -— (z+1)/2 ont] 2 


(6.7) 
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where t has been replaced by tidy, This equation may be used to compute the 


distance from the plume axis reached by a given concentration contour C. 
Note that initially x will increase as the patch grows but will subsequently 
decrease. The decrease in average concentration will mean that the contour 
corresponding to C will move back toward the axis and finally disappear when 
the axis concentration decreases below C. There is therefore a maximum 
distance to which any concentration level C will travel, which is given by 
the solution of dx/dt = 0, with x described by (6.7). This equation is 
transcendental, and has to be solved either numerically or graphically. 
Consider the following simple example which corresponds to the Saanich Inlet 
results. Let K' = 5 x 10% em? sec”!, and assumelthat C/Q is 10-*. Then one 
may plot x as a function of t and find three important quantities: x 5 

. ; ; : ax 
oe wt and the time os at which the concentration C disappears from the patch 
entirely. This may also be found by setting x = 0 in (6.4) and solving for 
ty ’so“chae 


> ai ized 
t = ete ; (6.8) 
Ss 4ny'C2 
In this example, te is 4.42 hours. The values of x 4 and ae may be found 
from Fig. 14 and are 1.08 Km and 6,000 seconds (1.7 hr.) These values = 
and x may be used as a scale time and a scale distance for practical 


application in determining required dilutions. 


Some caution is necessary here. The results in (6.7) and (6.8) 
are valid only for line sources; if ee is of order L_ or greater, where 
L, is the length of the patch, then the problem is best treated as one of 
a point source. The time of transition is found by substituting L, for-x 42n 


(6.7) and solving for t. 


For the point source case (6.5) is applicable: 


xe Akt 2 f2n(Q/c) - 2n4nK' ~(2+1) int (6.9) 
and 
aft ztel.) 
o a ae 
eae I AnyC ; (Gai) 


It will be necessary to adjust the time after the transition as follows. 

If t, is the time taken for the original line patch to reach a size L_, and 
if t. is the time required for a point source of strength Q to diffuse to 

a sate of radius Lo» then a time t' resulting from (6.9) or (6.10) must 

be corrected to . 


wt a oe Goh an ob : (6.11) 


1. The assumed dilution rate from the tank concentration Q} would then be 
about 10. This would be the order of dilution required for recreational 
purposes in the case of the Saanich experiment. 


Hay: 


There may be cases where X ax, never reaches the value L, .. 4 In, these.cases, 
the line source equation may *be used throughout. 


These equations allow one to calculate how long concentrations 
greater than or equal to a given level C will persist, and how great an area 
they cover at any given time. 


These results must be used with care and a full understanding of 
their limitations; several effects have not been included. These results 
deal only with the mean field. Random fluctuations have not been accounted 
for. If one is concerned, for example, with the accumulation of a toxin in 
a shellfish colony, then the mean concentration field contains sufficient 
information. But in the case of recreational waters, the magnitude of the 
fluctuations about the mean is just as important. Unfortunately, the theory 
of relative diffusion is not sufficiently developed to predict the magnitudes 
of these fluctuations. Csanady (1971) suggests that fluctuations of greater 
than 50% of the mean value can occur for over 10% of the time, even near 
the centre of the patch. Values may be much higher at the edges. The exper- 
iments described here do not contain sufficient data to analyze the level 
of fluctuations. Csanady (1971) discusses this aspect in more detail. 


It has been assumed that the diffusing quantity is conservative. 
This may not be the case for many effluents. If the effluent is subject 
to decay or chemical reaction in seawater, the quantity Q must be modified 
by an appropriate factor, the form of which will depend on the individual 
situation. Current opinions on the decay of coliform bacteria in seawater 
range from very fast decay to virtually none at all. The best course under 
these circumstances is probably to assume no decay. 


The effect of shorelines has not been taken into account. Both 
theory and experiment have assumed that no boundaries were close to the 
patch. The results given above should be applicable to small islands and 
perhaps the ends of exposed points. The effects of coastal boundaries are 
uncertain; this may prove a fruitful area for further experiments. 


The scale times and distances found here are strongly dependent 
upon Q. For a line source, the time t_ depends on Q2 /(z+1), which results in 
a quadratic dependence for the case where K is constant (i.e. Saanich Inlet). 
Small changes in Q may therefore produce significant effects. Equation (6.6) 
shows that the determining factor is the ratio R/Vh,. is only weakly 
dependent on the ship's velocity V, so that it may Fe regarded as nearly 
fixed. It is important therefore to maintain a low discharge rate and a 
high ship speed in order to get the lowest value of Q. 


Finally, advection has not been included. All results are in the 
frame of reference of the patch itself. The effects of advection should not 
be overlooked as they may, even with tidal effects, be associated with net 
circulation. Thus a concentrated patch some distance from shore may be 
advected close to shore, whereas a "weak" patch involving the same volume of 
discharge but spread over a greater distance, even close to shore may never 
be a problem. 


The results derived here were for single discharges only. In areas 
of heavy traffic, where many boats may be discharging sewage close to each 


Zs 


other in time and space (for example, near a marina), it will be necessary 
to use these results additively. 
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APPENDIX 


Recommended procedure to follow when tackling practical problems 
of coastal pollution due to discharged ship effluent. 


This report has brought together some of the theory, laboratory 
work and two practical field experiments connected with this general 
pollution problem. We have attempted to simplify the practical aspects by 
deriving formulae of fairly general application which are nevertheless quite 
simple to use. However, these formulae involve several parameters, a comp- 
lication that is unavoidable if the theory and practical measurements are to 
be properly represented. In any real pollution situation these constants 
will have to be determined and the formulae correctly applied. Below we 
tabulate the recommended sequence of steps to be taken. 


1. For the specific geographical area collect and carefully con- 
Sider all available oceanographic data. Consider typical density stratif- 
ication, winds, tidal currents, estuarine circulation and other forms of 
advection. These results are needed to properly interpret and apply the 
dispersion results. 


2. Collect all available data and/or estimates of vessels dis- 
charging wastes. The special considerations include number and distribution 
of vessels at any time, draught, number of persons aboard, typical discharge 
rates, ship speeds, size of holding tanks, etc. | 


3. Run a dye diffusion experiment along the lines described in 
this report in order to obtain information on the type of dispersion process 
that occurs (in particular, to find K' (Equation (6.4)). This experiment 
will also provide important information on advection and could be used to 
learn more about the influence of coastal boundaries. It may well be advis- 
able to conduct more than one dye diffusion experiment. 


4. Take the statistical data and/or predictions on effluent dis- 
charge to provide an appropriate source condition for the diffusing effluent. 
If advection is relevant, the source will of course be moving relative to the 
coast. Using the appropriate transformations and equations given in this 
report, calculate the relevant values of x (Equations 6.7 or 6.9) for the 
required dilution contour. It may be appropriate to consider just the 
steady-state situation in which diffusion (and advection) just balances the 
discharge; however, if the mean value changes on a time scale long compared 
to te (Equation 6.8) then time dependence should also be taken into account. 
In many cases, it may be possible to obtain appropriate solutions from the 
Standard text (Carslaw and Jaeger, 1959). A series of point sources enclosed 
by a circle may be approximated by a circular contour of steady diffusion, a 
case that has been discussed by Whitehead (1927). A number of situations 
involving advection may also be treated analytically. A particular example is 
a point source such as an anchored vessel or outfall in a uniform current. 
The relevant solution is given in Carslaw and Jaeger, § 10.7, Equation 3. 

For more complicated situations it may be necessary to use numerical methods. 
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The application of the results in this report should also be of use 
in considering ways of minimizing pollution nuisance from moving or anchored 
vessels. For this purpose reference should be made to Equation (6.6) which 
relates the initial discharge concentration to the velocity and discharge 
rate etc. For an anchored vessel V refers to the advection velocity. It is 
immediately apparent that the concentration varies linearly with the discharge 
rate, allowing practical formulation of regulations governing pump size, etc., 
for the discharge of effluent. Equation (6.6) should also be used with (6.1) 
which gives the dependence of the vertical extent of the discharged patch 
as a function of ship speed and draught. 
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The maximum horizontal concentration as a function of time 
for the Saanich Inlet experiment. 
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The transverse standard deviation of the patch vs. 


time for 
the Saanich Inlet experiment. 
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Inlet experiment. 
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Strait experiment. 
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experiment, five hours after the dye release. 
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